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(57) Abstract 

PURPOSE: Quinolone substituted oxazolidinone capable 
of exhibiting an excellent antibacterial activity 
against resistant bacteria as a characteristic of an 
oxazolidinone antibacterial agent as weil as maintaining 
a wide range of antibacterial activities of quinolone 
antibacterial agent, process for producing the same and 
their use as an antibacterial agent are provided which 
can be effectively used in the treatment of Infectious 
diseases such as various bacterial Infections. 

CONSTITUTION: Quinolone substituted oxazolidinone of 
formula 1 and pharmaceuticaliy acceptable salts thereof, 
which has strong antibacterial activity against existing 
betalactam, quinolone, vancomycin as well as having a 
wide range of antibacterial activities against 
gram-positive and gram-negative bacteria and 
Pseudomonas bacteria are described. In formula, R1, R2, 
R4, R5, X and Y are defined In the description. 
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StgOJ ^8i£ Jfg g H ~0t£i mBHDl£ 

eHS/Hsi g^oii atef 201 a. 



SB^OI ^AUSIPt ^£X||fe-E.I. Du Pont de Nemours and CompanyOll 2J6H 1984t* XH-g 

M3@(EP 127,902) Ol^Oil, Du PontAKUSP 4,461,773; 4,705,799 ; 5,254,577; EP 184,170; 311,090 
312,000 ; 316,594; 352,781; J. Med. Chen?.. 1989, 32. 1673; 1990 , 33, 2569; 1992/ 55", 1156 
Tetrahedron, 1989, 45, 1323), Upjohn AK W0 93/09103; 93/23384 ; 94/13649; 95/07271;. &/25016; 
96/13502; 96/23788 ; 96/15130 ; 97/10223: 97/19089; 97/21708; 97/37980 ; 98/54161; 99/02525; EP 
359,418; USP 5,264,510; J. Org. Chem., -1995 , 60, 5255; 1996, 57, 6470; J. Med. Chew. , 1996 , 39, 
673; 1998, 41, 3727; 1998, 41, 5144). Bayer AKEP 693,491; 694,543; 694,544; 738,726; 739,025; 
789.026; USP 5,529;998) % ZenecaAKWO 97/14690; 97/30995 ; 98/01447) §0|| °J6H/d WEEIs 

oi miqsoixi aa. oi# ^A^acife- 4*£xi«2i ire 31^ seiim ss< si^s ^ 

g2 (/4/7f7i77/c;/-0/>. Agents Chew ther., 1988, 5?, 150; 1988, 3?, 580; 1988, 32, 1218; 1997. 

41, 2132; 1998, 42, 721), OI&i& 3(2^ #oH MRSA(methici 1 1 in-reslstant 

Staphylococcus aureus), MRSE(methici 1 1 in-resistant Staphylococus epidermidis) , QRSA(quf no I one- 
resistant Staphylococcus aureus)', VRE(vanconycin-resistant Enter ococc f) p M0RTB( mult id rug- 
resistant Mycobacterium tuberculosis)® 1*0! Dm »e39l Oil U\^m 5>{=r ^MOW QioHAJ£ feS » 
MOIfe SO SiPJD. S^XJ »Q. 3£iU, 0121- HOI Ui£ e^MOii CHoH feg »a^§ 



gi:© fm^JI Semite bilEI^&^i SteSBISr CHS 01 ^» &3 Hi 5>H Slfe 3S^S STBIE & 

tai zl^^^b nssa^oi! se a^et a:Dm uEKHi= m^m 5>^a. ofxtei-, 

0| (HI S tS8 flfeKft ^A^PfcS ^£rA|£] AH^ UtrMm @«6KM 3^ gJS 

eBi ^§ee m^o!2 mg^ons UEI^ 4- Site AH^£ srawm 3«i§Q 

x* ote aoia. 

s gx|o| ^A^Pfe gOilM i^Sb IT^^s UBLJjb Sr©§3t ^i^^ S^^Ph g§°S ^FXI 

j}* oi fe X\&J\m ^2BJS orOl PiSo^U £fe ^1©^ ^IHIOIAI (spacer)^. S 

oh ^Wa ^e^ii^i ^s^i^ &e^s ^xio^A-j ^Aj^eiPfe graa^i ^^e» ui^eoii ch© #^ 

£ r ^l UEfLH^, ^EOl Xl^e ^Ah^e-IQfe ^£^1°1 m^ofe Gl , ^ ^ 

oi 2ia. 




4J?I ^ ^OlIAi, 

Rl - ^ ££ fe g^oiOj; R 2 fe OHH, OHH, 2.MW2S0II . t-^I, AhOI^SSS. 

H, 2-§?2£M0[f£5^i , 2-M^S^5jiy , 4-M¥S^]Hiy SEfer 2,4-P^¥2.klHiy 0|0|>1U, R 2 5h 
X^i -CHtCHsJoyjC-SI ^A^^^ §^!Sfe XlSr^lOIOI; Rafe ^db. 01-01^ SE^ Oil^?|0|01; FUfe 

£ ^ g^OlW; Rsb mOIH^AI. OfDI^, N-OilSOfOlic. N.N-POilHOI-Oliii, N~(2-Sr0|H^Ai0il^> 
0*0 1 in M2-S*0|£*AM-raiHOI1B)Omi±c ^ N-£mS&licOIW; Xfe 11^. CH, CF,. CCI, CCN, 
CCH 3 , C0CH 3 , CX)CH 2 F S£h C0CHF 2 OI3U, m ^\ SI ^AFSSr, ^. -C0CH 2 -CH(CH 3 )-2J ^Ar2&^ gS 
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ofe xi^oioioi; Yfe am ±\ ^o\\m 

r 8 it e tensor ^h^TV* 



OPIAH, ^AFgyafcj» fl^gffli A r 0|2] Y *I«K>|£1 XI^:>IM21 XI » fl»S| SAI 

eJXIorll; Qfe -CO-, -CH 2 -, --CH0H-, -CHOCHg-, ~C=N0hH Sfe -ON-OCH3- Old; Rg^ £br D1IIP|0| 

CH ; 0, 1 SEfe 20IP. 

■oia»..j&-.gr»2i mmm ^oiiah y% mi^s^hsai 1.4 ««g:«.£ou x\&so\ 'eas ^sais 

JBiOIAI (spacer )S £B8tU. fli»B"SaH0|| Xl^SOi Sfc 5 SEfe i ^ E| 0t°P|2F ■'^AWSICIfc' 

ait, 2§9bY xi^ioii r&e*. d\&s\ ^k\m^^a^ sawae zi^^e^f oimhi m-s^oii cHst 

xI^HIS Argii ^ Slsg- i^0!2, Hfe^ §2J SS^S All 5^21 ^gg 

XI SUISSE SEff AFS1!- 4 »CL 

SH ?XH2|oS. S ^SOflAi ngfrgjgaia- 0 | = oj Qot^jj LHS^O]|£ ^el E^^s UEJ-Lffc fcjfgjsj 
& s}&^fer, mm*4 1 0il AH Y2I- 1,4-Xl&Slfe HI ffll atfg g£ Zt2{ & 4^ 212.01 

i\3 Mi§^ ( R101 s^oiot, ^ Ai-oigsHss £fe 2.4-as^asiiiy 0IP1U. R 2 2i- 

X2I- 1,^1 ^AtSS. ^, -CHCCHaJCHzOC-JSI ^AtS&S l^Ste *|«K?|0!D|. ^ 4~jL, R 4 ^ S^, Rsh: 
ohO|JE^A|U N-(2>SfO|H^A|0il^)OfDli^^|O|^2, H^U CHOI^U, XSf RzPF -OX^zCCHJ-B] 
^At£&^ g^5f^ X\gO\0\W, E|BilEf2!£| 1,4 ?15J£1 ^ ?H°J H^Oll StraOiSfe s±mm ^ 

o\ms\ gii^ sick 

□^i lh^^ 5Lmmo\ &&$\& m= Migb, ^01 ^sva. 10 h ah y §pj q^^ 

-CO- SE^ CH0H2] IHfM §y 321 gf i ^ 21^01, ^§ dh^^l^ §HI£b, R,0| ^ M^OI 
W, Rzb AhOlgSM^ll £fe 2,4-PS^SSfflyO|^U. Ffefif X^l- gJS -aKO^jCH^C-B] ^AfS^s S 
SSFb XI^IOICH, Rs^ 4-^0| &I, R,^ g^OIH, Xfe g^U CHOI^U, SE& X2f Rz^h -COCHzCHCCH)- 
S ^AtSSS Ol^Oj, Rs^ SFOIH^APIOIH. Y Xl^^lSi -CO- 9£fe -CHOH- 0|H, 1&1 

mmm m ^ 2^p. se&.-qoii xi^sch ?ix= 5 se^ 6 po^ol surgsfe. hihieis. s-omiicOii 

HEieB49, 4-Omi^O]|g-3-0]I^A|0|Dl^IL|e£4£l, UtOIAtOIB^ POfEl^^^ 

[1a ,5a ,6a ]-6-omik:-3-0HJW0IAWI»St3.r.0l«ltf . [1a ,5a ,60 ] -6-0 r 0l ^-1-011 IK3-0hXHdl-0l Al- 

oi^[3.2.o)gi& m 4- 2^P. 



4^1 1 ^A^BJQfe&°i 5 ?IXjOj|Ai£J ^ ^-ei^H-H9IS3 ^ Si Oil 

31 oHM (S)-?5i ^-S^W^ St&^0| (RK?£H] SflSP Qi^ ^ U&UiJl °[22 

s & ^soiiAjfe ^saipfc&oi (si-^^i ^fe sswidi- ^em^Ai p^ o^^mp. 

e irsoii (u^fe m\ i2i s^&g^ spi 5Efe <^2i°j °^i*^o^ ^gg^ 31 m&m 4- 

MS, aSS S3] ^3[£l S^S, QOyi^S §2) °^|^ ; o^|s^ 

oteii&si s: ^oi 121 si&goii ^jjiofe 0^3} Bait 4 s sife a¥^a. oiigse, s 

<1>S. "Sa^S, E!^S W3f ^J\tt^J\<g , 5Eb SM^, Or All 

5F*l£Ktartaric acid), Al^s^^ 2rS|=^A|H&aO^£2La|^. OHHfiS^, ^M6h, Mi3M<^, 

a SE& ^i i2i <Mfr& ^Af^ejafe ^sxii§2i ^§ AisEO. s ^soii 21 

40| ^S!^ 12J ?l^^0| ^l&S ^AfSSJQfc 8£Xlia 32J 9^ D§ a^ 22| a^s3t P 
S 3^ sftii El^AI^ 4 SifcrGi: 
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R 2 



♦ ♦ 

Zhr S^OIOI; Rz, Rg, FU. Rs, Xfe s}*^ 10IIAH tihSJ- .^£01; 




H 



T 



#31 g(HIAi, 

Ri^ 4^ £t= g^OIDj: R 7 S D§ ^ gOllAi 5121(31 : 

OMe CH 3 B 

"OC"wk "HW.- T***' 




£>Ol ±! SOII/H, 
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40| A| gOIIAI. R*, ft. R,. Ffc. Xfe bUSf ^o W; ftg <m -QUA] SeJH: 



a N NH — H [ 



CH3 H 



0\D\M, Rflfe 4^ SEfe OlliPIOIOI; 0, 1 JEh: 20}«, B, 0! gJSOi! H}eg, ao; 1 

am as-sfe suseioi ^^ECf. 01. Rb2| oteie ^ 5i^oi iEJHsfc oh°!^ n^-ei gjai ^ 

5 . 4* &CL \ /-\ 
,&&'fi£qi! mWtM 1CH!/d QJ\ <X0H-21 mwm£ -CO- 5* ©Mi ^ *?0H 

• ■ ■ . • * . * . •. • . 

g.M ZKTJiis gra a© ^xi@ bmiw, 3011^ ^1 1.4 ^ixioii/d gta niiaisfase!' a- 

S£! [J. Med. Chem., 1996, 59. 673] CHI 2HA|@ XjlZE© ^ 2iQ. SE& -feOl st^^l 3 

£| Sl»§^ ft! 4fe</. Chem., 1989, 3?, 1673: 1990. 33, 2569; 1996. 59. 673; Tetrahedron 

1989. 4575;, 1323] Oil 3|ir£|Oi&fe £M30IU 0|# ^1 JI^H^ 21jAi2J ^gjOII 0>2| ff£j£V A^j 
SSf±! 4S| ^D-eOil s^ai 521 Ra 0h°J3| 2S Omi^lM 5L^J\g_ omit Bh 

SAI^AiE gOim^il El^tT 4- 22 Ch 40| 52| sH^MB flfeS »e«|£| Xii3S ^ a Oil AH 40| 

25? #3 IS; bh2} HO| UQfcH Re2i Of°I# EJgAi^ 4- 2iD. 

014KB »S & flS »BO||Alte. gOH^Ai affllllSMOFOl^(DMF) , C|O0«*«AK>l = (OIISO). Oil 

ones, o^isu^^ as =goi e ^isdhu 01^ gQHm^ mm mm mm Amm 4* 

f^>^^ &£tf ^OilAi¥Ei 80 -CWXIOIDj, AI2h^ ^ 5-12 AIZ1: @Ch 

oH£^^ #n ssiH^ ^§i§ mm ?\mo\ ^ais^u. gcmoii p^oi ^ji 

^A^ajpfe ^sxii^ agfe n^grse^ n^^e. ^eoii^ g^oi^i. we^isi m 

3£0il£ E^e UE}^ £^ OWE}, ffig S^Oilfe ^ tHIEJ-^ 

6 U m&B E h 5^IOil L4i4fs }f£! §0i|£ ^ ^2^^ ^01 gj^sjo^ 

S £^<\ 5 1°J Sf&s §J Z12I Si SFOi 21^31- ^EilSJOl- ^SOi) 

H| Oil §J XI S gj^OilAi ^goMI A^^ ^ i^g^ g^o^ 

Xi), ^^1 ^IHI. ^AFg gel* 5Efe e^XII^Ai£| ^Ahg 31*1 SEfe, SJil. 0HXII. 3gXHI 

S2J *IHI^ X-ll^^^ 4^ 91U. U^^joMlfe. §331. §e« ^AF SE^ ^AV73I^ Xil^ 

SfAl^lfe 201 ^JtrSfCf. ^AH||£| ^ Oie ^Xll^b £|<M. O^iy^ N-Dil^^^^ei. Al^s^u 

^01X1 S ^SOI 01 Oil OIUD. 
«A | 0|[ 1 

7-[4-(44(5S)^[(0MIB0W 

^°^g-6-g^S^-4-^^-1 ,4-Po?0|H^-3-^^^5^^^^: 

N1-{[(5S)-3-0-M^2S-4-aiffiiyXl^ffliy)-2-^4:-1.3-^AFS&-5-^]aii!}0^|eohO|= g^S [J. 
/)fe(/. Chem., 1996, 59, 673] 1.0 g (2.68 mmol)^ 1-A|gSS£I-6-g^2£-7-^SS-4-^4:-1,4-a Sf 
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0ISS-3-flfe£!3^^^ [Lfebigs Ann. Chew., 1987 , 29] 1.51 g (5.36 mmoi)^ DMSO 27 mLOil imH 
OBU 0.84 mL(5.62 mmol)^ ^, 135-140 VS} ££0||Ai 10 M21 H-DHH irgr^S 

ai»e ^ &o\mo\\ onsgrs 200 mLM ^eon/H 1 ai^ jQ^m-aa. ^.nm 

0^ eiset ^ mm aso*£3BHni(o>AiisLjsg : § = 10 : doh hjsh galena ^mb sti 

0.35 g(4^: 22%)^ £SQ. 

mp 235-237 'CCdec); H NMR (DMSO-de. 300 MHz) 6 8.67 (s,1H), 8.25(t, J = 5.6 Hz, 1H) , 7.93 (d, 

J = 3.2 Hz, 1H), 7.64 (d, J= 7 A Hz, 1H), 7.52 {d, J = 12.9 Hz, 1H), 7.18 (m, 2H). 4.72 (m. 
.1H) : , 4 r 10 (t, J= 8.9 Hz, 1H), 3.84 (m, 1H), 3.71 (dd, J= 8.8 Hz, J % = 6.6 Hz, 1H), 3.50 (bs, 
4H), 3.41 (t, J = 5.5 Hz, 2H), 3.22 (bs, 4H), 1.84 (s. 3H) , 1.34 (d, J = 6.6 Hz, 2H), 1.20 (d, J 

= 1.7 Hz, 2H) ; !R (KBr, cm" 1 ) 3314(w), 1752{s), 1654(b), 1628(s) . 1516(sh 1668(s), 1380(m), 
1330(m), 1224(s). 

7-[4[(4^(5S)^[(0^I!0miMQH^^ 

: £S5ii-«Hi¥a%-^.^i-.4^ . . i ... 

HO 




N1-{[(5S)-3-(3-M¥S£-4-II| ^IHiy )-2-^^-1 ,3-^A^^-5-^ ] D]|^}Of AII^OmiH [J. 

Med. Cham., 1996, 39, 673] 7.17 g(19.23 mmol) 11} 1-AIM£H£i!-6-M^S£-7-e££-4-^-1 ,4-P 
oF0|H£[1,8]L}MEiaiB-3-3l£^*J# [Liebfgs Ann. Chem. , 1987 , 29] 5.49 g(19.42 mmol )m DMF 100 
mLOil ^^AI3IH, DBU 6.3 nL(42.13 mmol)M SSol z&m ^, #&OHA| 15 A|^ SlttSKM e_^A|£J 
Ch B*#2S!§ ONHOtAIIEIIOiM 200 mLOil e^Al^ 30 H^SO *{S© H7\\m 0J2J- 2^Sh04 Oltj- 
21X11 2.04g(4*S: 91%) S 



mp 245-247 ^(dec); H NMR(DMS0-de. 300 MHz) 6 8.62 (s, 1H) , 8.24(t.. J= 5.8 Hz, 1H) . 8.11(d, J 

= 13.5 Hz, 1H), 7.52(dd, J= 14.9 Hz, J = 2.2 Hz, 1H), 7.21-7.08 (m, 2H), 4.71(m, 1H), 4.12- 
4.05(m, 5H), 3.75-3.68(m, 2H) , 3.40(t, 7= 5.4 Hz. 2H), 3.18(bs, 4H) , 1.83(s, 3H) , 1.22(dd, J = 

13.1 Hz, J 1 = 7.1 Hz, 2H), 1.11(m, 2H) ; IR (KBr, cm" 1 ) 3380{w), 1734(s), 1680(m), 1632(s), 
1518(s). 1476(s), 1442(s). 1230(tn). 

MJAM 3 

7-[4[(4-{(5S)^-[(0^lilOmiMOili!]^^ 

(2.4-CI M^^^IHiy )-6-i¥2^-4-^^1 ,4-CI 8»0|H£[ 1 .8] USEI £J &-fr*m*& & 




NH[(5s)-M3-M^££-4-niniie}xi^^ s&s u. 

Med. Chem., 1996, 39, 673] 0.39 g(1.06 mmol)jlf 

1-(2 , 4-P M^S^Kiy H-§?££-7-iSl-4-^^-1 ,4-P 5^0IES[ 1 ,8] UHE] Z\ S-3-9f & [ J. 
Med. Chen., 1996. 29, 2363] 0.38 g(1.07 mmol )S DMF 4 mLOil e^2H§fSa, B^m 0 "C^ ^© ^. 
OBU 0.33 mL(2.21 mnol)§ SSISI S^ISIHQ. &S0\\k\ 19 AI2J- 2BB PDitUOi|Ei|s 15 

mLOil AiAiol D\otO\ ^ Q§ ( ^££5L^(5 mL), Oil SOW 91 01^(5 ml), QOil 

HOUEIiedo mL)°l S@ gDHM ^rSIOI 2 Al^ ^, ^ISS 2i^6^a. §££51 

j» MB»S(2:1)S XHSgSFOI ^Ste 0.49 g«^: 7U)^ SSID. 

mp 228-390 t: (dec); H NMR (DMSO-d B , 300 MHz) 6 8.87(s,1H), 8.23(t, J = 5.2 Hz, 1H)„ 8.19(d, J 

= 13.4 Hz, 1H), 7.83(dt, J= 6.0 Hz. J = 8.7 Hz, 1H), 7.63(dt, J= 2.3 Hz, 7' « 7.9 Hz. 1H), 
7.48(dd, J= 13.4 Hz, / = 2.3 Hz. 1H) 7.04(t, ^= 9.3 Hz, 1H) , 4.70(m, 1H) , 4.07(t, ^=8.9 Hz, 

1H), 3.78-3.6l(m, 5H), 3.29(t. J = 5.5 Hz, 2H), 3.00(m, 4H), 1.82(S, 3H) ; IR (KBr. cm" 1 ) 3448 (w ) , 
1762(m), 1630(s), 1518(s), 1446(s), 1376(m), 1238(m). 

^LALSI i 
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l-3-0||W-7-^-P^O|H^7H-[1 r 4]^AFXI^[2,3,4-fj]f)^^^^^^ 



HO 




nh ( (5s)-3-(3-#^£s-4-ni]aiEi 33ieiaia)-2-^^-i ,a-^ Awsf-5-si ] dii m yommom s s u 

ff* ■ ,2^;. 1996. 39, 673] 0.213 . q(0.57 ■ nol)i 

^■^■P^rf-Bull., 1984 . 52. 4907] 0.321 g(1. 14 mmolJS DHSO 6 niLOII PISIJl DBU 0.19 ml(1 22 

2!ImI & 20 m = g 3fe Q f- #sollAI 1 se} a»»ao. *ise aa«-«a HsoIi-™lo 

AUSUSli : « - 10 : 1)011 °JSH §111810) S!Sfe SttfC 0.184 g(^#: 39%) g g£(a 



mp 248-250 t: (dec.); H W (OMSO-tfe, 300 MHz) 6 8.97(s. 1H)'. 8.24(t.\/= 5.6 Hz. 1H), 7.62(d, 

tt'^'Lfc 7 - 51(dd ' J = 14;9 Hz - ^' -2-2 Hz/lH)./.7.;22^7.U<m. 2H). 4.94(£ 1H)\ -4V7.1 (m ' 
1H). 4,61 d. >/= 1.06 Hz, 1H).4:40(d. J= 9.6 Hz, 1H), :4:10(t. './.= . 9.0 Hz, 1H). 3:71<dd,^ = 
9.0 Hz. J = .6.4 Hz. 1H). 3.47(<i, J± 4.3Hz, 4H), 3.41(1. J = 5.5 hz. 2H), 3,12(d. 7 = 4.3 Hz, 

4H), 1 84(s, 3H). 1.47(d, 7=6.6 Hz. 3H); IR (KBr, cm*'): 3298(w) . 1744(s) . 1720{s) 1654(m) 
1622(s), 1518(s), 1460(s), 1412(n.). 1292(m). 1232(s). W ' 



ALOfl. 



(3S)-10-[4[(4-[(5S)-5-[(0h >il SOmi V) 0)1 g ]-2-^-1 ,3-^A1g^-3-iJ}-2-S^£Sniiy )tt|IH|B1I[ 1 1- 
9-§¥SS-3-0II 1-7-^^-2 ,3-a S10l££-7H-[ 1,4]^MXIic[2.3.4-f j ]f) feSi-6-91s^4i^ 



HO' 




M2,3,4-i j]^l§^-6-3^^<M- [7. 1989, 30, 2283]^ A^SfOJ SSI-fe Sufef^^' 

«nP 248-250 'Ctdec.); 1 H NMR (DMSO-de. 300 MHz) 6 8.98{s, 1H), 8.23(t, J = 5.9 Hz, 1H), 7.62(d, J 
= 12.2 Hz, 1H), 7.50(dd, J= 14.8 Hz, 7' = 2.2 Hz, 1H), 7.22-7.11(m, 2H) , 4.93(m, 1H), 4.71(m 
1H), 4.61(d, J= 10.4 Hz, 1H), 4.40(d, J = 9.7 Hz, 1H). 4.09(t. 7=9.0 Hz, 1H),3.71(dd, J = 
8.9 Hz, / = 6.5 Hz, 1H), 3.46(d, 7 = 4.6Hz, 4H), 3.41(t, J = 5.5 Hz, 2H), 3.12(d, J = 4.4 Hz, 

4H), 1.84(s, 3H), 1.47(d, J = 6.6 Hz, 3H); IR (KBr, cm" 1 ) 3480(w), 1724(s), 1690(s) 1624(m) 
1520(s), 1470{s). 1378(s), 1132(m), 1054(m). 

^ A|0ll 6 

7-[4[2-{ (5S)-5-[ (01- All ^ OFOli^) Oil H ] -2-^-1 ,3-^A^^-3-^}JUI y )-2-^0«i! ] HIM e|X|^}-1- 
(2,4~PM¥^^19iy )-6-g^SM-4-^-1 ,4-PotOIH£[ 1 ,8]U^Ej£lS-a-3rS^*jAh 




om>6 

1-(2, 4-PM¥fi£HI y )-6-§?S£-4-^^-7-Hj IHI £fX|^-1 ,4-P ofOj 1 ,8] 24 B-3-3rS^£«A| 

[y. ylfetf. Chen., 1986, 29, 2363] 256 mg(0.633 mmol)^ 

N1-({(5S)-3-[4-{2-S^eOf^li!)igiy J-2-^-1 ,3^Aree^H}D0tt)OhA||MOK]| = [J. Med. Chem 
1990, S3, 2569) 250 mg(0.704 minol)§ OMF 4 mLOfl K 2 C0 3 183.7 mg(1.329 mmo\)m ^Oil 40 

'COilAt 6 M21 ZUttoW EbSAiaa. 01 40 mLB4 SOU 1N 9<L^ ArS8K)|-pHS 5-6 o 

s ssaap. ^^ei asei ^oii §s 3sorS3ani(essa» : m&m = 4 : dm 

°16H S^SFOI gl^fe 180 mg(4§: 42%)^ ^Sia. 

mp 135-137 "C (dec); 1 H NMR (C0C1 9 +Me0H-d 4 , 300 MHz) 6 8.60 (s, 1H), 8.05(d. J = 14.4 Hz, 1H), 
7.90(d, 7= 8.0 Hz, 2H), 7.62(m, 1H). 7.55(d. J= 8.0 Hz, 2H) , 7.35(q, 7=7.1 Hz. 1H) . 7.05(m 
1H), 4.75(m, 1H), 4.05(t, J = 8.0 Hz, 1H), 3.80(t, 7= 8.0 Hz, 1H). 3.65(s, 4H) , 3055(s. 2H), 

2.45(s, 4H), 1,95(s, 3H); IR (KBr, cm" 1 ) 3450(br), 3070(m), 2938 ( m ) , 1762(s) , 1763(s) 1518(m). 
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Ml mmmsz oie«fi&B »*: »3ie ma as gens sunt no «g(o.i6 ■»>!)« oil© 

m 10 mLOil goHA|3|H D|| O.053 mL(0.81 m\o\)m mm ^&0||/d 30 B^oFSCf W 
S§i POH^OllElie 50 mLOi! 0|j»23S8K)1 H*!i4r°S £8}fe aaa 

102 mg(4*#: 82*)g 

mp 173-174 t^dsc); H NMR (DMSO-de, 300 MHz) 6 8.95 (s, 1H) , 8.30(d, J= 14.4 Hz, 1H), B.25(t, 
J = 8.0 Hz, 1H), 8.05(d, J = 8.0, 2H), 7.82(q, J = 7.5 Hz, 1H), 7.75(d, J = 80 'Hz 2H)' 
7.60(dt, 7= 7.5 Hz, J 1 1.3 Hz, 1H), 7.35(dt, 7 = 7.5 Hz, J' =1.3 Hz, 1H),5.05(s, 2H). 4'.80(m 
1H), 4,20ft. J= 8.3 Hz, 1H) . 3.80(t f J = 8.3 Hz. 1H) , 3.75(s, 4H), 3.55(s, 2H), 3/45(s, 4H)! 

2.30(s, 3H), 1.80(s, 3H); IR (KBr, cm"') 3460(m), 3070(m), 2940(m), 1762(s), 1643(b) 1452(s) 
1221(m), 977(61),. ■ 

ftLMfll 7 . 

7-[4[2K(5S)^[(0WiS0fD|k.)Qlia^ 

,4-Qo^OI 1 ,8] UHE] EJ <El-3~3\^^& 




1-AfO]^^H^^~6-M^S^-4-^^-7-H|IHI£}XJ^-1 ,4-Q of0|H^[1 ,8] UHEl^ S-3-9ies^#U/a&/ 
#s ,4/7/7. 1987 , 29]^ AmB[0\ Mk\0\\ 6QHM& ^ £>^01| SJoH ^CH£! DMF^ 

mp 182-185 TC (dec); H NMR(DMSO-ds. 300MHz) 6 8.62 (s, 1H) , 8.25(t, = 5.6 Hz, 1H) , 8.05(d, J 
= 8.8 Hz. 2H), 7.65(d, J = 8.8 Hz. 2H), 4.74(m, 1H) , 4.20(t, J = 5.6 Hz. 2H), 2.75(s. 4H), 

1.80(s. 3H), 1.2(m, 2H), 1.05(m, 2H); IR (KBr, cm" 1 ) 3446(br). 3067(w), 1771(w), 1741(w), 
1641(s), 1487(s), 1452(s), 1222(s), 1Q53(m), 565(w) . 

62i Messrs ®& ommo\ ^sfe sm^(4^: 87%m ssaa. 

mp 208-210 -C(dec); H NMR(DMS0-d6. 300 MHz) 5 8.69(s, 1H) . 8.25(t, J = 5.6 Hz. 1H) . 8.20(s, 
1H), 8.05(d, J = 8.8 Hz, 2H) . 7.78(d. J = 8.8 Hz. 2H) , 5.10(bs, 2H) , 4.80(m. 1H). 4.20(t, J = 

8.8 Hz.1H), 3.55-3.90(m, 6H), 3.30(bs, 4H) 2.30(s, 3H), 1.25(m, 2H) ; IR (KBr, cm" 1 ) 3057(br), 
2947(w), 1751 (s), 1646 (s) , 1447(s), 1227(s), 1053(m), 978(m), 784 ( w) . 

4'AIQII 8 

7- [4{2-{ (5S)-5-t ( OF All g OrOlM Oil H ]-2-=^-1 .3-^AF»eH3-S£}I8l y )-2-^0|| H]II|IH!E}I]]^}-1-At0| 



o o 



r 



1-AF0l^^^^^-6-^^S^-K4-P6f0|H^-4-^^-7~(1-IIi IHIEIXI y )-3-¥l^&!3^4l£HU.S. Pat. 
4.670,444 (1983))M A^SfOl ^AIOII 60i|Ai2* ^ «>g0{| 2|5H ^ Hffl4r£| SiSfb ^&s(^g: 
90%)# ^2iD. 

mp 208-209 "C (dec); H NWR(DMSO-dB, 300 MHz) 5 8.65(s. 1H) , 8.25(t, J= 7.0 Hz, 1H) , 8.07(d. J 

= 8.9 Hz, 2H), 7.90(d. J = 13.2 Hz. 1H), 7.69(d, J = 8.9 Hz, 2H), 7.58(d, 7 = 7.7 Hz, 1H) , 
8.07(d, J =8.9 Hz, 2H), 7.90(d, J = 13.2 Hz, 1H) , 7.69(d, J = 8.9 Hz, 2H), 7.58(d, J =7.7 Hz, 
1H) 4.75(t, 7= 9.1 Hz, 1H), 3.95(s, 2H) , 3.8!(m,2H), 3.45(t, J = 5.3 Hz, 2H), 3.35(bs, 4H) 

2.75(bs, 4H), 1.82(s, 3H). 1.32(m, 2H), 1.19(m. 2H); IR (KBr, cm" 1 ) 35O0(br), 3326(w), 1771(s), 
1740(s), 1641(s). 

S6iS 50 mim OfMI^SS£IO|H 0.5 ml_S i^rig^l D\® ^ 15 ^11 4 h 

SOil/H Uraaa. 01 g°»0|| ^?| ^SCKI ^OiEl 1.2 g(1.98 mmol)S ^fSm ^BOIIAt 

a? 30 Ma la^asaQ. ei^s oiigoNiEiioiM 500 mioii ^1 zimm oi^ga poii^oiiai 

AllSj^ 2i^5f0i 2iSte 5[fl 1.2 g(4^i: 94%)g ^2iCf. 
mp 190-193 *C (dec); 'h-NMR (0MSO-d 6 , 300 MHz) 6 10.90(bs, 1H) , 8.69(s. 1H), 8.30(t, J = 5.6 



23-8 



g^6{ 10-0324621 

Hz, 1H), 8.05(d, J=8.8 Hz. 2H), 7.99(d, J = 13.2 Hz, 1H) f 7.79(d f y=8.8Hz, 2H),7.65(d 7 = 
7 Hz, 1H) 5.20(bs, 2H) , 4.79(m, 1H) . 4.20U. J = 8.8 Hz, 1H). 3.30-3. 95(m, 8H) , 1.80(s, 3H) , 

1.35(m, 2H), 1.20(m, 2H); IR (KBr , cm" 1 ) 2857(w) , 1771(6), 1726(m). 1512(s). 1227(s), 1048(m) 
978(m). 



np 139-141 TC (dec); H NMR (DMSO-d B , 300 MHz) 6 10.45(bs, 1H), 8.69(s, 1H)..8.29(t, 7= 7.6 
Hz, 1H), 8.06(d, J = 8.7 Hz, 2H) , 7.98(d, J = 13.3Hz, 1H) , 7.80(d, J : = 8.7 Hz, 2H) , 7.65{d, J = 
7.6 Hz, 1H), 5.1B(s, 2H), 4:80(m, 1H), 4.20(t, J =9.1 Hz, 1H), 4.00-3.80(m, 6H) . 3.80-3 ;60(bs. 

4H).. 3.60-3.30(m, 1H) , 2.32(s, 3H) ( 1.82(s, 3H) , 1.35(m, 2H) ; IR (KBr, cm" 1 ) 3500(bf), 3326 ( w) , 
3077(w), 1771 (w), 1641 (s), 1616(m). 



A| Oil 9 . 
H4-[2-{{5S)-5-[(0^|I^ 



jiuiBiefxi^} 




HCI V N «v^.<> 

7-{4[2-(44(5S)^-[(0WilI!0miMCHII^ 

0|^HS^-6-M^^-4-^-1,4~Cj§FO|H^-3-^^^3e^^<M- [4! Aid! 8] 0.100 g(0.165 mmoim 
m&m- 200 mLOil ^AI^IIQ 1N Stf 0.4 mLM 3r5r0} Jimi\ §oH^ ^, Pd/C 0.03 ^ 

ofZQ 4^ D\¥totS\ &2£, 3&ei(HlA-i 24 AIZI S2> SL^AI^a. ^0H# M£IO|M(Ce 1 1 te)M >JSS> 

01 OJIJfSKil 01 ^oj- fe^OI DI^h 0.107 g(4-s: 100%)^ £2*CL 

np 206-208 *C (dec); H-NMR (DMS0-d 6 , 300 MHz) 6 10.58(bs, 1H), 8.70(s, 1H), 8.28{t, J = 5.9 

Hz, 1H), 7.99(d, J= 13.2 Hz, 1H) , 7.63(d, J = 7.4 Hz, 1H) , 7.58(d, J = 8.5 Hz, 2H), 7.46(d, 7 = 
8.6 Hz, 2H), 6.32(bs, 1H), 5.21(m, 1H), 4.74(m, 1H) , 4.13(t, J= 9.0 Hz, 1H) 3.92-3.74(m , 8H) , 

3.42-3.28(m, 6H) . 1.83(s, 3H), 1.34(in, 2H); IR (KBr, cm' 1 ) 3246(w) , 3067(w), 2594(w) , 1740(s) , 
1628(s), 1490(s). 



^AlOll 10 

7-{4-[2-(4-{(5S)-5-[(Or/dli!OFOIM0^ 

35I^X| in}-1-AF0|#^^-6-M^^S-4-^^-1,4-Pm0|H^-3-^l^&!9|-^^^. 



}H| 



A 



A 
mji 



r 



1-A|^^HS^-6-#¥S^-1,4-Cim0|^-4-^^-7-(1-II|iai£fXiy)-3-^^&3r^<y [U.S. Pat. 
4,670,444 (1983)] 55 mg(0.166 mmol)3h K 2 C0 3 60 mg(0.434 mmol)^ OF/dlSUSS! 25 mLOil @^A|£! ^ 

N1-({(5S)-3-[4-(2-M^S-1-S r 0|HI|A^ 

IQMGW 19] 80 mg(0.216 mnoDS 3rS*aCK 0| ^IrM^ 24 Ala JaB* S§ * «S8 3iK\m 01 
3f 2SSr0j 01^ s*frM 81 mo(^S: 80%)^ 

mp 193-195 # C (dec); H.NMR (DMSO-de, 300 MHz) 6 11.03(s. 1H), 8.65(s, 1H) , 8.25(t, J = 6.0 Hz, 

1H), 7.89(d. J= 13.2 Hz, 1H), 7.75(d, J= 9.0 Hz, 2H), 7.57-7.53(m, 3H), 4.74(0, 1H) , 4.15(t, J 
= 9.0 Hz. 1H), 3.79-3. 74(m, 2H), 3.44-3.41(m, 3H), 3.26(bs, 4H), 2.62(bs, 4H) , 1.83(s, 3H) , 

1.29(m, 2H), 1.16(m, 2H); IR (KBr, on" 1 ) 3288 (n), 3081 (w), 2834(w), 1738(s) , 1632(s), 1632(s) , 
1512(m) . 1460(m). 

oigmoi ^ofe 70%) m ^ZiQ. 



AhgSrO) 4iA|0j| Q9\ S<^g 



mp 188-191 "C (dec); H-NMR (DMS0-d 8 , 300 MHz) 6 8.68 (s, 1H) , 8.31(t, J = 5.9 Hz, 1H) , 7.97(d. 

J = 13.2 Hz, 1H), 7.76(d, J = 8.8 Hz, 2H) , 7.65(d, J = 8.8 Hz, 2H), 7.59(d, J = 7.4 Hz, 1H), 
4 : 76(m. 1H), 4.47(bs, 2H) . 4.l7(t, 7 = 9.1 Hz, 1H) , 3.89-3. 67(m, 10H), 3.43(m, 2H), 1.84(s, 3H) , 

1.32(m, 2H), 1.29(m, 2H); IR (KBr. cm" 1 ) 3396(w), 3067 (w) . 2856(w), 1744(s), 1628(s), 1490(m) , 
1459(m). 
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fe l AlOl l U 

10-{4-[2-(4-{ (5S)-5~[ ( QW m OFDiic) Oil g ] -2-^-1 ,3-^ A^#£*-3-^ }ffl| 
9-»^aS-3-D|| W. -7-^^-2 ,3-PofO| SS.-7H- [ 1 . 4] ^ MX) k. [2 , 3 . 4- f J ] fi 



all 0-0324621 



)-2-^0II m ] HI El! Ef XI ±y- 




9^S^£S-3-0||.ffl-7-^4i-1O-ni3H|SH|i t -2 > 3-Q»O|HS-7H-[ 1 ,4]^AU1M2,3,4H j ]?|^-6-9r^^ 
fcKU.S. Pat. 4,382,892 (1982)]§ A^g-ohOl *JA|0|| 60UA1SI- gJgOII 2joH 85%)^ « 

HO. 



t. 



inp 117 w . 120 .1C (dec); H-NMR (DMSO-de, 300 MHz) 6 8,96(s, 1H) , 8:25( t , /,= 5.7 Hz, 1H), 8.07(d,> 

J =f 8.9 Hz v 2ri)V 7.68{d, >8.8 Hz, 2H), 7:58{d, J - 12, Hz/ 1H). . 4:91(id, , 1H) v ^;77(inv 1H)V 
4,57(d ; Vv= ;: 10:52 Hz, 1H), 4.37(d, J = 9.5 "Hz, 1H),. 4.19(t, J = 9.-1 .Hz; -1H) 3 -87(s ; =2H) , . 
3.81 (dd, J = 9.2 Hz, ^ = 6.5 Hz, 1H), 3.44(t, >5.4 Hz, 2H) , 3.29(bs. 4H). 2.66(bs. 4H), 

1.83(s. 3H), 1.44(d, J= 6.6 Hz, 3H) ; IR (KBr , cm*') 3452(w), 3057(w), 1748(s), 1682(s), 1618(s), 
1456(s), 1228(m). 



m\ au-e^i s&g mg: ^ aso^ 2012 mm- 



M^B\0\ MMO\\ 831 



mp 120 - 123 *C; H-NMR (DMSO-dg, 300 MHz) 6 9.01(s. 1H), 8.33(t. J = 5.7 Hz, 1H) , 8.05(d, y = 

8.9 Hz, 2H), 7.78{d, J= 8.9 Hz, 2H) , 7.65(d, J = 12.1 Hz, 1H). 5.19(s, 2H), 4.95(m. 1H), 
4.78(m, 1H). 4.62(d, J = 10.2 Hz, 1H) , 4.42(d, J = 9.7 Hz, 1H), 4.21{t. J = 9.1 Hz. 1H), 
3.85(dd, J= 9.2 Hz, J' = 6.5 Hz, 1H) , 3.72-3.61(m, 6H), 3.45(oi, 2H) , 3.39(m, 2H) r 1.83(s, 3H), 

1.47(d. J= 6.9 Hz, 3H); IR (KBr ,w cm" 1 ) 3374(m). 2936(m), 1752(s), 1687(s) , 1604(b), 1520(s), 
1448(s), 1220(w). 

£LMm 12 

7-{4-[3-{4-{ (5S)-5[ ( Or All H Omiin) Oil -2-^^-1 ,3-^A^^-3-^}IHiy )-3-^HSl!]II|KI2IXIiiz}- 
1-AhO|#^^^-6-M^£^-4-^^-l,4-PmoiH^-3-^^&!3l^^<y 




1-A r 0|^^^i!-6-M¥2^-1,4-P Smi^^-4-^^-7-(1-ILimi^X|y)-3-^^y3^^<M- [U.S. Pat . 
4,670,444 (1983) )H N1-([(5S)-3-t4-(3-H^eMSm^i!)3my J-2-^-1 ,5-^A^£H5-S}01li! )OhHIM 
OKJIHt^AIOII 20]m AFSmOl ^AIOII 6 CHI AH £f 8£ £S(HI °1SH £r4^ ^3 »&g(^S: 19%) ^ gSl 
Q. 

mp 159-160 "C; H-NMR (0MSO-d B , 300 MHz) 6 8.65(s, 1H), 8.29(t, J = 5.5 Hz, 1H), 8.05(d, J = 9.0 

Hz, 2H). 7.88(d, ^= 13.3 Hz, 1H), 7.68(d, J = 9.0 Hz, 2H) , 7.52(d, 7= 7.6 Hz, 1H) , 4.75(tn, 
1H), 4.18(t, J = 9.3 Hz, 1H), 3.80(n. 2H), 3.45(t, y = 5.5 Hz. 2H). 3.30(bs, 4H), 3.20(t, J = 
6.8 Hz. 2H), 2.78(t, J = 7.1 Hz, 2H) , 2.65(bs, 4H) . 1.85(s, 3H) . 1.30(d. J= 6.3 Hz, 2H) , 

1.15(bs, 2H); IR (KBr cm" 1 ) 3280(m), 1736(s), 1628(s). 1418(m) , 1332(m). 

& mm 2) g^S dr» £CH£! SUlil ArgSrOI AJAIOII 82] g<yg 

OlgorOj §!orfe a&S(^§: 50 %)S 

mp 190-192 'C(dec); H-NMR (DMSO-ds, 300 MHz) 6 8.70(s, 1H), 8:29(t, 5.5 Hz, 1H), 8.08(d f J 

= 9.0 Hz, 2H), 8.00(d f J = 13.3 Hz, 1H) , 7.75(d, J = 9.0 Hz, 2H), 7.65(d, J = 7.6 Hz, 1H) , 
4.B0(m, 1H), 4.20(t, J= 9.3 Hz. 1H), 3.80-3.65(m, 5H) . 3.60-3.30(m, 4H), 1.85(s, 3H) , 1.40- 

1.34(bs, 2H), 1.25-1.15(bs, 2H); IR (KBr cm" 1 ) 3390, 1746.0, 1630.0, 1468.0, 1404.0. 
13 

10-{4-[3-{4-{{5S)-5[(0FMIim0|^)Pl^ 
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9^^£S-3-DI|g-7^i-2.3-P8F0IHS-7H-[l.4jSAfX|tt2,3.4-,j]^^a3FS^ <L h 



HO 




£ J^-,\ Pat - 4 - 382 - 89 2 (1982)13} N1-([ (5S)-3-[4-(3-MS2Ssmt§! )W]-2-i(l- I 5-«i«? 
-rs- 65%) s S2Q. 

mp 156-157 XD(dec): H-NMR (OMSO-dg, 300 MHz) 6 8.9B(s. 1H), 8.27(t. J = 5.7 Hz, 1H). 8.05(d, 7 
I f*?^' 2H) ' 7 - 70 < d ' ^ = 8.9 Hz, 2H), 7.60(d, 7 = 12.4 Hz, ' 1H). 4.92(m, 1H) 4-'78(in 1H) 

.Hz,. 1H), 3;.42(t : , ^ 5.5. Hz, 2H), 3..20-3 ; 42(m,. 6H), 2.7072.90.(138, 2H ) , 2 . 45-2 ,70(bs / 4H ) , i.. 82(s . 
;a4;: 1.45 (d. J = 7.8 Hz. 3H); IR (KBr cm" 1 ) 3398(s). 1746(m>, 1668(m); 1632(mf ; '5 : 

£2' f*®^ s< ^° ="ia &g£s gois swea ArgsKn 4iAion sii a& was 
oi^sFoi asfe »&*(4*§: 78% )s gap. 

mp 195-198 "C (dec); 'h-NMR (OMSO-ds. 300 MHz) 6 11.20(bs, 1H), 9.00(s.- 1H), 8.30(t 7=57 

^hJ A ° { ^ J= V H2 ' ^ 7 75(d ' J= 9 - 1 Hz - 7 - 65 < d - J = 12-1 Hz. 1H)'. 4.95(m. 

rLi 78( , m ' ^L 4 ' $0 d ' y= 10 3 H2 ' 1H) ' 4 - 45(d ' 7= 103 Hz - 1H >- 4 -20(». ■'-9-1 Hz. 1H). 
3.80(dd, 7= 10.9Hz, J = 9.6 Hz, 1H), 3.80-3.40(m, 8H). 3.45(t. J= 5.5 Hz, 2H). 3.40-3. 10(bs, 

4H), 1.82(s. 3H). 1.50(d, J=7.8Hz, 3H); IR (KBr , cm" 1 ) 3398(s). 1746(m). 1668(m). 1620(ra). 

feJAIOII 14 

N1-{ [ (5S)-3-(4-C4-[8-A|gSn Sg-3-M=JSS-6-(S s§ £| t9 gay )-5-^i-5 ,8-P 5h0| [ 1 8] U 
5EISJB-2-gJ]H|]HI£II|t}-3-«¥2^]i1iy)-2-^i-1.3-^AFS&-5-ii]0||l}OW|eomiH ' 




N1-{(5S)-3-(3-M¥S£-4-nianejX|tffl|y )-2-^^-1.3-^A^5+-5-^)0||g}OhA)|Eomi£ S<^g [ 7 
Med. Chem., 1996, 35, 673] 0.334 a(0.993 mmol)21 8-gS£-1-AI#SH£i;-6-#^£S-3-(es gg.^ 

)-1 , 4-P S10I =S( 1 ,8] UH£| 2J 9-4-£[ Al A| Oil 25] § OWISPMij 10 mlOII S^A|9U ¥4= 
K.C03 0.432 q(3.13 mmol)S ° 60 TCOIIAH 12 AI2i GiSAI^O. Eff eEgg 012}5f01 gg HHI 
* e^SSS-CHie§{3:1) £tr gOHOII £=M£ &° HUIS OOSrOi Hl^ShSlP: 0)°>!S 
01 5AKHI OrAOSUMftlS Dmo\ ay? Sg§§ HIDISKa 0|2!S P0I4.H.SI! 01161 = 0|| D\o[Oi 
Slfc JLMm 01I2l2j5S(01 glSfe Sirs 0.220 q(4=s: 36%)*. 22JP. 

np 110-120'C (dec); VnMR (OMSO-ds, 300 MHz) 6 8.26(t, ^=5.7 Hz, 1H) . 8.02(s, 1H) . 7.96(d. J 
= 13.6 Hz, 1H). 7.54(dd, J= 13.7 Hz, J' = 2.3 Hz, 1H), 7.22-7.09(m, 2H) , 4.70(m, 1H), 4.10(t. J 
= 9.0 Hz, 1H), 3.95(bs, 4H) , 3,70(dd. J= 9.3 Hz, J = 6.6 Hz, 1H), 3.70-3.50(bs, 7H), 3.45(d 
J= 5.5 Hz, 2H), 3.25(bs, 2H) . 3.20-3. 10(bs. 4H), 1.85(s. 3H). 1 .20-1 . 10(bs. 2H). 1 . 10-0.90(bs, 

2H): IR (KBr, cm"') 3097(w). 2867(w) . 1760(m). 1646(s), 1586(m). 1536(m), 1482(n) 1392(m) 
1332(m), 1282(m), 1237(m). 1208(m). 

'N3-(2-oF0| = a|A|0||g)-7-(4-(4-{(5S)-5-[(0U1|g0^ 

y)n|ffl|5iX|t^]-1-A|-0|g£n SS ^-= = £S _4_a^_ li4 _p Sf 0 | c S [ 18 ] U nr£i2j 2-3-3 (-ss A | 0tQ| c 




A 

3-3f2a A | 0f0 | E [4IAKM 23]^ M§o\0\ AlAIOfl U0HM2I- »B0II SjoH 30%) 
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mp 196-199 "C (dec); H-NMR (DMS0-d B , 300 MHz) 6 9.96(t, J= 5.8Hz, 1H), 8.60(s, 1H), 8.25(t, J 

- 5.7Hz, 1H), 8.05{d. 7= 13.6 Hz, 1H), 7.51(dd f J = 13.7 Hz, J 1 = 2.3 Hz, 1H), 7.21-7.09(m, 
2H), 4.75(m, 1H), 4.10(t, J = 9.0 Hz, 1H) , 3.95(bs, 4H); 3.70 (n. 2H), 3.50(m, 2H), 3.40(m, 4H) , 

3.18(m, 4H), 1.80(s. 3H), 1.20(m, 2H), 1.05(m, 2H); IR (KBr cm" 1 ) 3406(b), 1756(e), 1671(e)", 
1636(s), 1571 (s), 1462(s), 1437{s), 1362(m), 1232(b), 819(m). 

MUM 16 

• N3-(2-^0lH^A|-1-0ili!(Hli!)^ 

AlOtDIS " 



HO 




N3-f2-8f0|H^AM-0ilirM^ UH 

Eieie'-«WAi-oFDiE [^aioii 24]m : 'Mm*\v\ iUAioo 14a ^ &bob -2i"«H" a«hfe (^m- 

35%) m ^SQ. 

np 195-198 "C (dec): H-NMR (DMS0-d B , 300 MHz) 6 9.90(d, J= 3.2 Hz, 1H), 8.60(s, 1H), 8.30(t, 

J =5.7 Hz, 1H), 8.02(d, J= 11.8 Hz, 1H), 7.52(dd, 7= 13.7 Hz, / = 2.3 Hz, 1H) , 7.22-7.09(m, 
2H), 5.00-4.8O(bs, 1H). 4.70(m, 1H) , 4.10(t, J = 9.0 Hz, 1H). 4.05-3.95(bs, 4H) . 1.82(s, 3H), 

1.30-1.10(0. 5H), 1.05-0.95(m, 2H); IR (KBr- cm" 1 ) 3256(b), 1766(m) , 1666(s), 1631(m), 1556(m), 
1437(s), 1387(s), 1222(m). 

MAlffll 17 

7 -[4-(4-{(5S)-5-[( Of AHSOI-OIMCHIl! )-2-^-1, 3-^r Al-#^~3-°J}-2-SH^^ )HUHIE}Xlin]-1-MO|^S^ 
SH-fr-S ^SS-4-^rk- 1 , 4-P 5f Ol [ : 1 . 8 ] U S El El E! -3-3 & 




M± }|W SKMI/H 4-{(5S)-5-[ (0FAi|£Omi^)DiI^ ]-2^^-1, 3-^A^^-3-^}^i^^t^A| Oil 21] 0.100 
g(0 36 oimol)S OIBHSSSfOIE. 10 mLOii SoHAI^IH OMF 0.2 mt£f M£lO||I!0|-ej 0.067 ml_(0.85 mmol ) 
m ?\& ^. 0 *C01!A1 nid^^^^EIOI^ 0.047 mL(0.38 mmol )W 2!£o| ^m&Q. AO mil 

1-AI- 0| MSH^I*-6-#^2S-4-^:k-7-II| HI 21 1| i^-1 , 4-Q m 0| [ 1 , 8] UH El £j 8-3-3 l-M^ £1 [ £ /<?/>/ 
*s/1/?/7. Chea.. 1987, 29] 0.119 g(0.36 mmol)S DMFOil goHofOj A)A|S| im&Q . 30S2J- 0 *C 

MIAI l^S * 2Aieh §Pi ^OilAI &§A|&a. ^ Ms Oil ^SKH 0.5N HCl §2"°^. pHM 6 

-77KXI SSBKM H^l^ OIj&oKH 0I^|£L|§^^ ^ 0.156 g(4*§: 73%) 



up 252-253 'C( dec); H-NMR (OMSO-de, 300 MHz) 6 8.62(s, 1H). 8.26(t, J = 5.7 Hz, 1H), 8.12(d, J 
= 13 2 Hz, 1H), 7.64(d. J= 9.0 Hz, 2H), 7.53(d, J = 9.0 Hz, 2H) , 4.74(m, 1H) , 4.16(t, 7=9.0 
Hz, 1H). 3.96(bs, 4H), 3.B1-3.63(m, 5H), 3.43(t, J = 5.6 Hz, 2H) , 1.84(s, 3H). 1 .24-1 . 19(m, 2H) , 

1.1O-1.04(m, 2H); IR (KBr, cm" 1 ) 3495(br), 3067 ( w) , 1756(s), 1730(s) , 1636(b), 1272(s), 1013(m) , 
741 (w). 

« A10B 18 

7 -[4-(4^(5S)^[(0MlK>mJOM 



4^(5S)-5-[(0fAlliiOfO|in)Qlli!-2-^^ 22]j» 1-AIOI^si 

=S«-6-*^fiS-1 4-C|ofO|H^-4-^^-7-(1-E|IEI^Xty-3-^^&!5^^^)[U.S. Pat. . 4,670,444 
(1983)]« MMOW 17M- »B0II S»fe »BB(*«: 7W)» SHCK 

np 254-^256 # C : VnMR (DMS0-d 6 , 300 MHz) 6 15.17 (s, 1H), 8.67 (s, 1H). 8.28 (m, 1H); 7.94(d. J 
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= 13.1 Hz, 1H),. 7.61-7.41(m. 4H). 4.77(m. 1H) . 4.17(t, J = 9.0 Hz. 1H), 3.69(bs, 2H) . 3.80- 
3.77(m, 2H), 3.50(bs, 2H). 3.45-3.42(m. 6H), 1.84(s. 3H), 1.33(m. 2H), 1.18(n>. 2H) ; IR (KBr. cm" 
)3346(m), 2907(w). 1736(s). 1631(s). 1472(s), 1237(nt) . 1018(m) , 839(w). 

N.M{(5S)-3-[4-(2-H£SH-5|H^AIO|D|t0iliM^ 

zyo-h h 

N1-({(5S)-3-[4-(2-S£a0^ia)I!)iy]-2-^-1.3-^A^&-5-S!}Dl|i!)o^|Eom|£ [7 Med Chem 
1990, 33, 2569] 1.035 g(2.92 mmol)g OHgg 100 mLOil ^21 SJOIH^^OJEl g^g 0 606 a(8 72 

m«oi)s ^ ^t&ohai jaebusa. 4Ai2i?¥Ei Jiaph ^^gcH e^eiioi gsta 18 m 
•.e -;5i?.»:-Qijft-.aaE»oj mar 0.230 gi aHci. om^e ^.f^ ^ oMisUeHoiiAd : -3a" 

;g»0|i.DW ; jI?| 0.44 os 92ta(S*#: 62 %j, . • . 1 

trip 203-264 TC (dec;); 'h-*IMR (DMSO-cfe, 300 MHz) 6 12.6l(s. 1H) ; 8.24(t , J = 5:9 '-Hz,- IH^ t^dr 
J= 8.9 Hz, -2H), 7.60(d. /- 9.0 Hz. 2H). 4.73(n. 1H). 4.55 (s, 2H). ' 4.15(t , J = 9.1Hz. 1H); 

3.77(dd, J = 9.1 Hz. J* = 6.6 Hz. 1H), 3.43(t, J = 5.5 Hz. 2H). 1.83(s, 3H); IR (KBr. cm" 1 ) 
3314(w), 3116(w), 2969(w), 2852(w), 1720(s). 1654(b). 

i&JAICHI 20 

Nt-({ (5S)-3-[4-(3-S££n SEUt i! ) Bl y )-2-^4i-1 ,5-^AFS^-5-i! }D)| g ) ohAll S 0H3IS 

S^: }|fl mail AH (S)Hf-[(3-DI|y-2-^-5-Dil^A^£|Py)O|Ii!]O^IM0^0|H [J. Med. Chem 
1989, 32, 1673) 0.920 g (3.93 mmol )m Q OilUM HfOIH 15 mLO{| ^SJ-IH 3-^S2M^E|^yM^£J-0IH 
1.59 g(9.30 mmot)^ ^ JH^ofEAf SJ¥0fe^££l-0| = 1 30 g(9 75 

■boDB Si 2 A|£ §£!■ ttSAISO. 2 AIZ! ¥l &SS8 MMo\ «2|e> ^ 

^m^D\\ Mi&zmM gseoii imn oiiseissaoi^s ^mnszo. mm^si iiis 

^ Jimm Oii&M^ IH 2 3 61- 01 ^ sH,^ 0.400 g(4^: 28% m ££JCI 



up 156H60 "C (dec); H-NMR (DMS0-d 6 , 300 MHz) 6 8.25(t, J = 6.0 Hz, 1H) , 8.10(d, J= 8.7 Hz, 
2H), 7.70(d, J= 8.7 Hz, 2H), 4.78{m, 1H), 4.20(t, J = 9.0 Hz, 1H), 3.75-3.85(m, 3H) , 3.65(t, J 

= 6.8 Hz, 2H), 3.45(t, J= 4.5 Hz, 2H) , 1.85(s, 3H); IR (KBr, cm' 1 ) 3286(b), 3096(w), 1746 (s) 
1678(s). 

^A|0| | 21 

H{5S)^-[(0^|gomi^)Dilll-2~^-1,3-^A^^-3~^)^5Eiy 



HO 




[5S)^4[3-(4-Efl!g38iy)-2-^-5-^A^£iay]-ffl|g}ON|MOfO|H(7. Med. Chem.. 1989, 32, 1673) 
1.0 g (4.03 mmol)^ 10 ml_2i- OMIEtf ¥4*S 2.9 nLMI ?\o\Jl BBm&U^.mO\^mm 2 9 

0(9. 80 nvnoDS M 8.7 mlSi- Of All 2.2 mLOfl ^E! 10-15 'C(H|Ai A<A)S| ?fWHQ. a& S£ 

(H! Ai 2 AI2- ilEh WSAIZi*. 120 4^A|^ 4 Al 2i JH^ShSD. 

S2tA|!J ^ iigsOil ^m^l ^SSl ZLXflS 013t& ^ Sst ^^U§1 ^g^Oil @^A|34 g§§ 
S 01 Bl^Sfaa. 01°"^ 10N HC1^ &£&olO\ Him &^o\0\ Z*™ si^m 0.235 g( 

~ 2n)m ^aD. 



mp 252-254 -C; H NMR (0MS0-d B , 300MHz) 6 8.25 (t. 7= 5.9 Hz. 1H). 7.97(d, J= 9.0 Hz, 2H), 
7.67(d > J = 8.7 Hz, 2H), 4.76(m, 1H), 4.17(t, 1H), 3.80(dd, J = 9.3 Hz, J 1 = 9.3 Hz, 1H), 

3.43(m, 2H), 1.83{s, 3H); IR (KBr, cm" 1 ) 3346(m), 2897(w), 1766(s), 1696(s), 1611(s), 1128(m). 
1053(m), 854(m). 



Kl 



AIQti 22 
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44(5S)-5-t(0|-Ail^0fG!^)(}iil-2-^^-1,3-^Af^^-3-i!}-2^^S^ei!^<^ 




(5S)-N-{ [3-(2-«^£S-4-0Hgffliy )-2-^-5-^MSEl CJ W ]-D|| H}0WI M omit: [ J. Med. Chen. , 
1992, 35, 1556J* MS8KH ^A|0|| 212[ gtBOU 2]oH ^3SHrM(4*§: 25%)^ SaCJ-. 



inp 261-262 *C; *H NMR (DMSHf. 300MHz) 6 8.25(t, J= 5.9 Hz,. 1H) f 7-9'1(t, J = 8.7 Hz, 1H), 
j.5B(d, 7 = 15.9 Hz, 1H). 7.42(d. 7 = 11. .1 Hz, 1H), 4.76(m, 1H), 4.16(t, 7= 9.1 Hz. 1H). 

3.78(dd, y= 9.0 Hz, J % = 9.3 Hz, 1H), 3.43(m, 2H), 1.83(s, 3H); IR (KBr, cm" 1 ) 3336 (to). 2877(w). 
1761(s), 1711(s), 1626(m), 1411(m). 1277(ra), 879(w) . 



M Mm 23 



:N3-(2^KGIH^^^ 




BH^OilAi £^ Dil^gil^^eiOIH 5 mLOil 1-AfO|g^HSI!-6-S ¥£^7-^^-4-^-1 ,4-PSK>| 
= S[1,8]UMEI24a-a-^ssAj^(^/^ /a s. 4^. (3^^ ^37, 29) 0.303 o( 1-073 mmol)j2J= MEIOIISOfei 
0.49 mL(3.540 mmol)# <HIII*SSS01IO|e 0.104 mL(1.084 mmol)* M k\ o| SS^gfrHCK eilil 

2 Aie^ nmm^ oiie^ofei 0.105 0(1. oso mmoi)g rnsun 3 ai^ e^Ai^a. e^e^oii 

1-2 mlB\ ^¥!-^m Dm ¥l S§2J 01]lf5Q Dil§3!^£}0lH^ m^. 2 £ All Si ^ ^Oil gDH 

# »:>i»0| ^ §m§ 0.195 g(^: 55.8%)* 

up 222-225 *C ; 1 H NMR (C0C1 3 , 300MHz) 6 9.90(bs, 1H) , 8.90(s, 1H) , 8.43(d, 7 = 7.3 Hz, 1H), 
3.85(m, 2H), 3.75(m. 1H) 3.65(n>, 2H) 3.20(t, 7 = 5.1 Hz, 1H), 1.35(m, 2H), 1.10(m, 2H); IR (KBr, 

cm" 1 ) 3445.5(s), 3276.0(m), 3066. 7(w), 1676. 0(s), 1611. 2(m), 1556. 4(s), 1491. 6(s), 1416. 8(s), 
1347.0{m), 1267.3(s), 1048. 0(m). 

^Atffll 24 

N3-(2-»0|«AM-D|| m 0\m )-7-*SS-1-AF 01 *SHSS-6-S¥£S-4-^4i-1 ,4-U B\0\ E£[ 1 .8] Lffi 

£i£je-3-3^^Aiomis 

o o 



A 



1-0i!^-2-of0|H^A|0lie^0^°im AfgSfDI ±*M0\\ 232} i§ Oil SjoH =2* St©»(^*: 60%)* S 
HQ. 

mp 205-206 "C; H NMR (C0C1 3 , 300MHz) 6 9.80(d, J= 6.0 Hz). 8.90(s, 1H), 8.41(d, 7= 8.3 Hz. 
1H). 4.25(m, 1H). 3.60-3.80(m, 3H). 3.45(bs, 1H). 1.25-1 .40(m. 2H). 1.32(d, 7= 8.3 Hz, 3H) , 

1.05-1. 15(m, 2H); IR (KBr. cm" 1 ) 3600(br), 3475. 4(m) , 3296.0(m), 3096. 6(m), 2947. 0 ( w) , 1696. 0(s), 
1656. 4(m). 1606. 2(m), 1057. 9(m). 

flMM 25 

7-M^M-1-Af0|^^°^^-6-g¥S^-3-(2se£.|^3^y )-1 .4-06101 1 .8] UHEJ 2\ EJ-4-S 

A 

2§§^|§ MSmW «A|0II 23$ US SSWI 3oH sHr*«**: 80%)* 

mp 195-198 *C; H NMR (C0C1 3 . 300MHz) 6 8.40(d, >/=4.5Hz, 1H) , 8.21(s, 1H), 3 .70-3. 85 (m, 6H), 

3 65(m 1H) 3.40(bs, 2H) . 1 .30-1. 35(m, 2H), 1 .05-1 . 15(m, 2H) ; IR (KBr. cm" 1 ) 3066. 7(w). 
2937. Kw). 2867. 3(w), 1651. 1(st), 1491.6(m). 1461.8(m), 1267 .3(m), 1097. 8(m). 788. 8(m). 
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AISOII 



um aoi ase. » stag »«w is 3>t ?i*eoi xi^s **MS£icii=2i dfle £slsi°i 

S e L.*=f e ^ (L2D)S M ° sw Alg^U) S3 &S ^§«J«HI °1S10) at AIS a?QI QJtf 31 

2 * a W * stn *s(mic. bo / b l)« *§sisa. * 9 Mfe a* s i a S^Sy ublh 



to/ 





CPX 


LZD 


»»M ^ AJ Oil No. 


1 


2 


3 


4 


'• 5 


6 


7 


a 


9 


: St Dvanens flORA 


1 


1 


0,1 


0.25 


0.5 


0.12 


■0.25 


2 


1 


' 0 , 25 


0,25 


-St: faciuih W08b 


0.2 
5 


1 


0.25 


0.25 


.4 


.0.25 


0:25 


: ;M : . 


. 2 " ; 




* . 

V 1 - 


• St : . faecal ffs 15041H 


1 


2 


0.?5 


0 , 25 


4 


0 .25 


o;?5 


4 


2 


• : i • 


1 


StaD. eofder'nldiR 17R 


>3P 


1 


0.25 


0.25 


1 


0,25 


0.25 


4 


i 


0.5 


0.5 


StaD. aureus ?R5 


0.5 


1 


0.25 


0.25 


1 


0.26 


0.5 


0.5 


2 


0.5 


0.5 


StaD. aureus JM0R1 


>32 


1 


0.25 


0.25 


■ 2,. 


0,25 


0.5 


8 


? 


1 


0.5 


E.coli 0C2 


0.0 
6 


16 


>32 


16 


>32 


>32 


16 


0.12 


1 


0.12 


1 


Pseudo. aeruainosa 90?7 


0.5 


>32 


>3? 


>32 


>32 


>32 


>32 


4 


1 


0.5 


32 


Entero. cloacae P99 


0.0 

1 


>32 


>32 


>32 


>32 


>32 


>32 


0.03 


0.06 


0.03 


8 



[S 1b} 





CPX 


LZD 


SUfSSI ^AIOII No. 


10 


11 


12 


13 


14 


15 


16 


17 


St . ovoaens 308A 


1 


1 


5> 


1 


1 


4 


1 


16 


8 


4 


St. facium MD8b 


0.?5 


1 


8 


4 


4 


4 


2 


>32 


16 


16 


St. faecalfs 15041D 


1 


P 


16 


4 


4 


8 


? 


>3? 


>32 


>3? 


StaD. eDidermfdis 17B 


>3? 


1 


4 


4 


4 


4 


2 


>32 


1 


1 


StaD. aureus ?85 


0.5 


1 


8 


4 


1 


8 




>3? 


2 


1 


StaD. aureus JMGR1 


>32 


1 


16 


4 


8 


8 


? 


>3? 


8 


8 


F.col I Dc? 


0.06 


15 


2 


0.05 


0.01 


0.01 


>3? 


>3? 


>32 


>32 


Pseudo. aeruainosa 9077 


0.5 


>3P 


4 


4 


4 


4 


>32 


>32 


>32 


>3? 


Entero. cloacae P99 


0.01 


>32 


4 


0.25 


0.03 


0.25 


>32 


>32 


>32 


>32 



£PI S 1a 21- 1b0tl UEItH 32*^ El & ^ 2ib dr2r SOL g i£g2) SWAJ 1°J §HrSS£ 

LH3^, SEfe ggajl} fe*teaoil£ «3 UBLH CM , «| ^A|0)| 1. 2, 4, 5 »»8S 

LZDMCf 4 bH SB UEJ-LHI2 aSOI. «| A| OH 7. 8, 12 srtrgg- Hagr«3S BS0IH 

^aeoiu ^eoiis y& ess soi^n hq. ^sl s gags »2*iipj cpxhi 

§§] 4= %t 4= SAD. 



o\&m aoi. & ^g£i sew is fiiseoi xi^q ^Ar^aiPfc°i ^nit: d.&&%&3% ng- 
lh^^oii QioHAis ?\x\°^, w&msi ^g§§ xissfe qi qh^ 

S.2f^o^ ArSIT ^ SAD. 
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(57) g^2/ 



urn i 




Oil 



AhOI 



^ ^, R1OI ^ SEi= S^OICM; R^F OiiS. Oil!*, 2-M¥£^0illf, 2,2-CI 

ISn^il, 2-«^££AtO|gSHS£l, 4-M^2^Sj|y SEfe 2.4-PM^£Sffl|yo|0| 

XU. R 2 £l X^ E^l -CHCCHslOfeOC-SJ ^Af^l^S H28H= fl»D|0|dl; R^h OfO|i^ SE*= DUS2I 

OiDI; R^f 4^ 5Efer M^0|«; R^j- mOIH^AI, 0\Q\±, N-QHUOKll^, N.N-PQUBOmiin, N-(2-SK>| 

E^AIWjg)OlD|^. N-(2-»0|H*AM-WS0||B)omi!c £fe N-2 = Mai^0|01 ; U^, CH. CF. 
CCI, CCN, CCH3, COCH3, COCHzF SEfe C0CHF 2 0|>1U, X# R 2 ^F -<XX>fe(H(CH3)-£| S 

Sofe XI^IOIDI ; Q-g ^! SCHi/d £1^3 510)01, 



Y = / ( 



^(-{CH 2 ) n -0~ 



(O/d, ^AHyatJl} fISffSi At0|£j Y XI&3|M°i X\& &%\2\ SA| ^SUJ- 

HSSK2; Qfer -CO-, -CH 2 -, -CH0H-, -CH0CH 3 - , -ONOH- EEh: -C=N0CH 3 - OiDI; Ffefe 4^ SE^r Oil 1^1 01 

M: n£ 0, 1 SEfe 2S. 
g^S 2 - 

U^S 3 

JH 1 SOII SJCHAi. 031 -CO- SJ= -CHOH-^ 01^01 £!, ^A^dJPfe ^ 3£J 2f»| 

i?8 4 

HI 1 SCON SlOtA], 



7- [ 4-( 4-{ ( 5s ) -5- [ ( om m om 1 1 ) chi m ] -2-^-1 . 3-3 mi ^-3- a }-2-i 

S S = -6-M ?££-4-^^- 1 , 4- P SI 0| H ^-3-^j ^ 5 , 



.fiSHIU)II!HI2}n!=J-1-MOI 



7-[4-(4-{(5S)-5-[(0U1!I{0miLz)Dili!]^^ 

£5§I-6-§?2I-H^1 ,4-CI m 0|H£[ 1 ,8] U H El El E!-3-3>=^*J ^ , 



7-t 4- ( 4-[ ( 5s ) -5- [ ( om m o m i ± ) chi s i -2-^ £-1 , 3- 5 m § e-3- a }-2-s ¥ ^^mi y ) m mi aiiid-i- 

(2 ,4-C|g^2SIUl y )-6-S^££-4-^-1 , 4-P o^OIES [ 1 r 8) P £1 0-3-^1=^ , 

10- [ 4- ( 4-{ ( 5S )-5- [ ( 01- Jdl I! Om I M 0^ 
£^-3-0il^-7-^-2,3-a6^O|E^-7H-[1,4]^AfX|i 3 it2,3 < 4-i j ]^ ^^-6-9^^^^, 

(3S)-1O-[4H4-{(5S)~5-[(0FAi|^0mi^)Dlli!]-2-^^1»3-^Al-#^3-^}-2-§¥SS3ai^ 
9-S^aS-3-Dlie-7-^4:-2.3-P S*0IES-7H-[1 .4]^AHIM2, 3,4-1 J J-fltea-6-9^^4ltf . 

7-{4-[2-(4-{ (5S)-5-[ ( 0^1 @ OfQ|Jbc)OII ^ ] -2-^-1 .3-^A^^-3-^ }ffl| y ) Wl a 1 III Dll £f XI »=.> - 1 - 

(2,4-PM¥^^BIiy)-6-M¥^-4-^-1,4-am0IE^[1 t 8]U°£|£jB-3-3^^^ < M: ( 

7-{4-[2-(4-{(5S)-5-[(OWl^Of0l^)Dllg At§^-3-i!}-2-^0llil]n|]I||2IXI^}-1-A|-Oll 
£ESH-6-i?2£-4-^^-1 , 4-P » 01 [ 1 ,8] US El 24 El-3-91 s ^ <M- , 

744-[2-(44(5S)^[(0^IB0miiii)DIIS]-2-^-1 i 3^AJSe-3-M}W^ 

Aioi^s^^-e-M^s^-^^-i^-pmoiE^-s-^^&i^i-s^^^, 



7-{4^2-(4-{ (5S)-5-[ ( OFAil i! Omi ^ ) 
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t H-AfOI i££SI-«-I?2£-4-2i-| ,4-CI SfOI =S-3-^S£! 9 # g#g. 

ffll &k\ ic >-1-Ah 0| iSS£l-6-I^ 2£-4-^i-1 , 4-P o>0| HS-3-fl fe£ 3} e ^ y > 

10K4-[2-(4-{(5S)^4(Of/dlI!OfO!t)Dili!]-2-^H^^ 
9«S>S-3HHIS-7-^-2.3-P8f0|=S-^ 

M4-[3-(4-{(5S)^[(OMlomiM0III!)-2-^:lM.3-^AF§eH3^ 

10-{4-[3-(4-[ (5S)-5-[ ( OWia OhOl t ) D)| g ] -2-^^-1 .3-^Af.S6J-3-gi }ffll U )-3-S4r=SIi 1 m mi PJ. T| L V 
-9-M.¥£S-3-CHia-7-^-2.3-pmOIHS-7H-[1 ,4]S|A( II k[2,3 ,4-i J he^fe^I^^ 

N1-{[(5S)-3-(4-{4-[8-A^imsn£g-3-gs £S ^_( e Esy t 3 f s e y^a ; j._5 a-rJSWI <= ^ 1 1 ftl 

N3-(2-5h0| H^AI Oili! )-7-[4-(4-[(5S)-5-[ ( OWIlOmi t ) CHI S ] -2-^-1 .3-^ AI#W-3-a>-2-S^SSlHI 
^)IP)I^XIH]-1^ • 

• *..'/*.•'.*"**.• " ■ . . " . " * *- '.*.'*'.*!• ' 

■ J *•* • * ( _ r ■ ■ - * 1 * " * A !< i ,"•■"■*■■. 

:N^(2-gKQ| H^AiOil B-1-0II fl OU S )-7-[4-(4K(5S)-5-[ ( Of/dl BfOtOI )0i! H ' "^^fr^W 

7-[4-(4-{(5S)-5-[(OU1l£Omi^)0il^ 

^^-6-M^£2L^-4-^-1 # 4-Cim0IH^t1,8]UHE]£IEi-3-^s^^^ cu - 



7-[4~(4^(5S)^-[(0Uil£0miinz)[m , ]-2-^^ 

0|^SHS^|-^-#^2.S-4-^-1 r 4-PohO|HS-3-^|^&[3^^^o^ 0|^CH£1 3 g Oil AH ^ehq 
S 1 ?^ 5 

O O R 3 



N X Z 
R 2 



A' Z3f SEfe g^Olffl; R 2 3f Oil a , Dim, 2-§¥£SWlg, 2.2-QM^2^0ill . t-¥ll, AK>IS 

SHSH, 2-fi¥£SAK)|§SS£l! f 2-S^fiSBiy. 4-M¥£SIH|y SEbr 2.4-a§^2Sffl|y 
U; R 2 2} X3I- SJHI -^(CHaJafcOC-HJ */*a«« l&oHfr SISPIOICH; R 3 ^h Omiic £b OHiPIOI 

01; ^ £Eb g^OIOI; Rs3F SK)| «AI , 0\U\±. N-EHIUOI-OI^, N,N-Q0!li!0f0|^ , N-(2-SK)|c 

^A|OilH)OiD|it, M2-m0|H^A|-1-DilH0il^)0f0|k. SEfe N-S^M^O! CN ; Xifr §4^, CH CF 
CCi, CCN, CCH 3 , COCH3. COCHzF E£hr C0CHF 2 0|>|U, X2[ R 2 ^l l^i -COO^CHCCHaJ-HJ ^Af£[&g 1* 




*i W, R1OI 4^ SEfe g±0|Dl; R 7 0| E>§ &| §q\\m 310IW: 

n 7 HN N-{CH2) n — HM M-(CH2) A -0 — 
N ( ( 

0\D\M, Qfe -CO-, -CHa-, -CH0H-, -CH0CH 3 - ( K)=N0H- SEfe -C=N0CH 3 - OIOJ ; R^h ^ SEfe D)li[P|0|Dj; 
n0| 0, 1 Eb 28J e.^A|3|fe Ol^OiXlb, CIS s^M 1^ ?>fe -^Af 
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M m. R,, Rz, Rg, R4, Rs U M #3 IB bhSJ- USB; Yfer D§ ^ g(H|A| <ySJ€! 

• • • * 

■ • • ■ ■ ■ ■ 

Y = / ( /— ( 




- §. RtOI 4^ 5Eb g^OICM; CP I- -CO-, -OV", -CHOH-, -CHOCH 3 -, -ONOH- SEfe -ONOOV 01 
01 ; nOI 0. 1 E= 20|ffl, vm ^g, SE^ Oil^, p-M¥£IMSy}|2i »©gj» D§ 5£| sj- 

5 

9 9 R 3 



^ §, Rz^i- am. one, 2-#^s^oiiw, 2,2-ag^asoim, t-^m, Mo\m^^^m , 2-#^ssmoi 

CH(CH 3 )CH20C-SJ ^A^^s Sfe 0| 01 ; R 3 ^ 4^, OhOli^ 2Efe Oil S^l 0| ffl : ^ SEfe 

g^OIOl; R^f 8K)|E^A|, OUDlic. N-ai«Omiic. N.N-aQilHOK]|^ ( N-(2-SFO|H^A|0Bl!)omiic f N- 
(2-mOIH^A|-1-0il^0i|^)0h0|iir SEh: N-S^Mdl^OICH; H^, CH, CF. CC1 , CCN t CCH3. COOfe, 
COCHzF S£{=r C0CHF 2 0|>iLK X2f R^h -COCHzCHtCHa)- £| ^AfSS-S igoFb X|£PjO|&|; f^Dt 
^ §0ilA1 <y^|@ 510|ffl: 

Rs 

0\?\M. Re^ SEfer 0illDIO|D1; mg 0. 1 S&fe 22J »«-85 ei§AI9lfc SHS Ol^OUfc, a§ 
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Rz, Rg, R<, Rg g X3|- b|-S[ ^Oj; CJ-g ^ gOilAi 



Y = 



5i S-ffe 6 '^ 1 ^ 0,A, • jW3|.*^*i-'ioi'ai <p> -qorej mmmm -hiss *oi s*--wW«M 
g 321 afjgrsf .aiss-assb shi »is ; - /3 

Xlfe:, XI^H ^AI-MejP^ RSEXII ^ 3£| ot^is^o^ §jg£J£r goj ^ «^ 

g zp. g 

« 5 » flEte 6 S01I 2l0|/d, E|£J9, MBIOHHOm. 1.8-Q0HWJ0I AF0|*S 
[5.4.0]^QIH-7-eU(DBU), B&^m * &<yUMg°S 01^012 5 gOJIA) g}J# AfgofOj 

HIS . 
10 

HI 5 S SEfe 6 SOll &CHA1, ttS 20 LHX| 80 "C&I XI SB ^AS£lC|fer ^SEHI S* H£l 

ot^js^o^ Sjgg^ go] &g 

S^S 11 
o o 

r/vNt^V'^ o 




^ §, Ri0| ^ SEfe g^OIDI; R 2 3^ 0119, (HlfiJ,. *-83£a£0||S . 2,2-C|M¥^^01l^ . t-^li, AhOI 

i^si, 2-m^2.^A[o\m^R^m , 2-m^2-^mu, 4-#^^miy sej= 2,4-p^^^^igiyoioi 

>1U # Rz2[ X^h -CHCCHaJCHzOC-oi ^A^^^ ^^Ste M«3|0|0l; ^l- 01-Olk. 5Efe 011^91 

01 CM; FU^h ^ SEfe S^OIOI; Rg^f mOIE^AI, omiin. N-OlliOfQI^, N.N-POBKOmiln. N~(2-8|-0| 

E^AIOill[)0|-0|^, N-(2-oWIH^A|-1-D||S0lli!)0(-0lic 5Efe N-S^S£Ji^0|01 ; X3>f CH, CF, 

CC1, CCN, CCH 3 , COCH3, COCHzF SEfe COCHF 2 0MU, X2} R 2 J\ -COCHzCHfafc)-^ ^A|-51S^ ^^6Ffe 

Y = / — ^ /— <** 

ooi/d, ^Miaabi ?i*sffi! Ai-oia v ajs^ibi ^i^^imhi xi» sai ^^i- 

aixlul-Zl; Qfe -C0-, -Ofe-, -CH0H-, -CHOCHa-, -ON0H- SEfe -ONOCHg- 0|W; Rgfe SEfe 0HH7IOI 
ffl; n8 0, 1 EEb: 2g!. 

S^?S 1 

23-19 



g^^oi 10-0324621 



m^m is fits x\&& ^AisaiPfc z^m u sfxiis^^s sigsife g: 

* 

DOR, 




N X Y 
R 2 



^ §, RiOI 4-^ SEb- g:fc0|01; R^l- OjjK, OUg", 2-#^^WIB f 2,2-a»^£S0||g f t-¥i, M0| 

miss, , z-s^ssmiy, 4~M^2L^]my se*= 2',4-p^ssEiiyotoi 

*U, X2f -CH(CH3)CH 2 0C-2| ^AfSl^g l^Sfe X|»3|0|0j; (Vf^, »0|*r. SEfcr 0IIB31 
0IO|.\RPf 4^ SEfer S^OIOJ; R^I- 6fO!H^A|, OHHJn, N-ODSOmi^. N,N-P0jlli 0F0|.^, N-(2-SK)| 
£^MQllil)WQ|ki, N-(2-mO|H^Ah1-EHli0lll)OKDIirL SEfe N-£Sgy i-oift; X^ H>^. CH, CF, 
CCI : , GCW; OH, COCHa.- COCH2F £E*r COOf 2 0|3iU-. X2F Rz^h .Sn^-^bCH^(.G^)T^'-^AI:S&-S ^ 



y = : rr v 



OPI Ai, ^A^EJClfcjlf fH^™ AK)|£J Y £l^:>i^°J ?|X|©| SA| 

UnotH; Gfer -CO-, -CHz-, -CHOH-, -CHOCH3-, -0=NOH- Sfe -ON0CH 3 - Olffl; R«fe ^ SEfe D1IIP10I 

01 ; n8 0, 1 SEfe 22. 
S^S- 2 



m 1 S(Hi £L01Ai, G3h -CO- SE^ -OiOH-^ 0|^0i£!, 
g^U" 4 

xii 1 sou sich m , 

7-[4-(4-{(5S)-5-[(0^|g0miMDilin^^ 



7-[4-(4^(5S)-5-[(0^I^Omilz,)CHl^]-2-^-1 ) 3-^A^^-3-^}-2-M^^iy)II| Iffl£*X|±x;]-1-All 
£E^i!-6-i¥£§-4-^^1 , 4-P mO\ ES[1 ( 8] UHEI £1 S-3-3fS**Aj # , 

7-[4-(4^(5S)-5-[(0MII!0miMllii]-2^^ 

(2,4-PM¥£SJaiy)^-M¥£S-4-^H,4-PSt0|HS[1,8]UHE|y9-3-3tss^ < ^ > 

io-[4- (4-{ (5s) -5-[ ( om\ m omi M chi s 1-2-^-1 ,a-^§ }-2-#¥£^iaiy)iiiiHiB±xi^]-9-#: 

^^-3-Di|g-7--^^-2,3-Pof0|^-7H-[1,4]^A^X|Si[2,3.4-ij]^^&!-6-3f^^^^ > 



(3S)-10-[4-(4^(5S)^[(0f*lI!0mi!=)QU^^ 

9-M^^S-3-0]|^-7-^^-2,3-PmO|^^-7H-[1,4]^^I|^[2,3,4-ij 

7~{4-[2-(4H:(5S)-5~[ (O^All^OhDI t)0im]-2-^^-1 ,3-^Ah^ ^-3~^>HJi^ )-2-^^0il ^ ] HI EJI HIXii^>-1- 
(2,4-P#^£SlBiy)^^^£M-4-^-1 t 4-PmOI^[1 f 8]UH£i£je--3-5^^ < if t 



7-{4-[2-(4-{(5S)-5-[(OWgOmii>L)OI|g ]-2-^-1 ,3-^A^^-3-^}-2-^4iOi|g]E!II||EMl«iL}-1-AfO| 
§n£i^¥££-4-^^-1 , 4-P mOI ££[ 1 ,8) U = El El ^ , 



7-{4-[2-(4-{(5S)-5-[(O^gOmii=)0«i! )-2-^0ll 3)311381^X1 

AI-OI iM5Si-6-§?2g-4-^^-1 , 4-P otOIH^-3-^ , 



7-{4-[2-(4-*(5S)-5-[(Ol/dllOmiJ^)0«^^ 

^]-1--AlOie^H^-6-§^£^-4-^-1,4-P3fO|HS-3-?i^&l3fs^^^ 
7^-[2-(4-{(5S)^-[(0*/d|gOM 

.ffll2>X|^}-1-A^I^H£^-6-M^£2m-4-^^1.4-CISlO|E£-3-^^^3ts^^^^ 

1 0-{4- [ 2- ( 4-{ ( 5S) -5- [ ( 0}- All H 0^ 0 1 in ) Oil ^ ] -2r^£z- 1 ( 3-^ A\ S 1^-3- ^ } fill y ) -2-^^ (Hi H ) E| IH| Ef XI }- 

9- M^SS-3-0i|g-7-^-2 f 3-P^O|SS-7H-[l.4l^AUI^[2 f 3,4-ijM^^^^~3^ 

7H[4-[3-(4^(5S)^[(0*tfH0miM^ 

1-MO|#^H^-6-#¥SS-4-^^-1,4-P6f0l£^-3-^l^^^^^^, 

10- {4-[3-(4-{ (5S)-5-[ (OfJdl H OfOlMOH! ]-2-^-1, 3-^ AJS&-3r-i!}IH|y )-3r^^HSfi]3I|ffl|£}X|i=.} 
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-9-M^£S-3-0||g-7-^-2.3-PSh0|HS-7H-[1.4)^AHItf2,3,4-ij]-6-?l^ei3fs^^^. 

N1-{ [(5S)-3-(4-{4-[8-^0|#SnSil-3-S¥£S-6-(esM£|^hsay )-5-fii-s B-namit=5 r 1 ni 



N3-(2-St0| H^A|01lg)-7-f4-(4-{ (5S)-5-[ (OWI BOWlic) CHI 1 1-2-^-1 3-^AtS i^-.l-gJ \_o_s = o s ibi 
|>*IBIE*X,M-1-AI0li^i^^ 

^" ( i" stol -- A ^i^-i-™acHig)-7-[4-(4-{(5s)-5-[(oiAiiao^i^)())ia]-2-^i-i 3-^3^-3-°' >- 

7-[4-(4-{(5S)-5-[.( PWISOfOlM CHI H ]-2-^i-1 ,3-^AHif-3-S }-2-eyS^).H|ffl|£|X|t ]-1-AhOISSn 
S«-fr«^as-4-^4s-1.4-q»0| = £[1,BmHQ2ia-a-9hS***l^. ■■« .ri-*— 

7-[4-(4-{ (5S)-5-[(OWIS0hD|t)Dl|g]-2-^i-1.3-^A^et-3-g h2-i^££S!Si 1EI ffllPIIlt 



® ^ 5. :.. 



O O R.? 



w x 2 



*i i, SEfe S^OICH; R 2 ll ms, (Hie. 2.2-C|#*£S0||g. t-¥I, AH>|g 

2-#¥S^AK)|MS*^H , 2-M¥S^ffl|y , 4-M^2:^Kijy ifc 2 4-QM^£SMfe! Oi:H 
U, R 2 9\ XJ\ -CHCCHaJCHzOC-Sl ^AfSSIl l^Sfb H»3|0|(M; ^±,'o\0\± SE{=r Oilimoi 

Dl: R<?f ^ SEfe m±0\W; R^l- oFOlH^AI, 0H3llc, N-DHHOUDI^. N,N-P0|jI!OtO|^, N-(2-SN3|£ 

Oil H) 01-01 i^, N-(2-m0|^^Aj-1-D{|y0ill)0mi^ SEfe N-2 ^s £| i^ 0 , w . x ^ ^ CF 

CC1. CCN, CCH3, COCHa, COCH.F SEfe O0CHF 2 O|^U. X2f R 2 3|- SBfl HXCHzOUChb)-^ ^Af£!^S 8 

ssfe xi^^i °i aeea urn 3°i Sr&M; 

M^l 3 




^ RiO| ^ SE^ ^^0| Dj; R 7 0| D§ M H Oil AH £^£! 30101: 

( N ( 

01 31 AH, Qfe -CO-, -at-, -CHOH-, -CHOCHa-, -ONOH- SEfe -ONOOV Old; 4=± SEfcr DflSDIOIOl ; 
n0| 0, 1 SEfe 2S! 3gfss ef#AI3lte 0|*OWte, OS -St*£| IS 3*£r s A( . 

1 ' 

O O Rj 

*l S. fc. R 2 , R 3 , R4, R5 K X3> 4K?|S W» aHDI; Y£r ^ SOilAi 501CH . 

Y = J r ~( .r-T* 

W^lAi, ^A^£|p^ fi^a^ AK3I2J Y w » SA| 



23-21 



§^5110-0324621 




g, R.OI ^ SEfer g^OICH; QJ\ KX)-, 
W; JiOl 0, 1 SEfe 20IW, -yp I- a 



-CH- ~<H)H- f "CHOCHa-/ -ONOH- SEfe -ONOCH3- 0| 




A| g. Jfe^ OilS, (Mill, 2-M¥^S0il^ t t>¥i, A^OI^^^SJ, 2-gifi^AK)| 

CHCCHaJOtOC-^j ^Af&^f ggSfe M«3|0|D|; 4^. Omiin EEfe Oiia^fOlffl; ^ SEfe 

m^oidj; Rs^f skjih^ai, 0 mi^, N-ooaomiit. M-pomioKiii*, N-(2-»ois^Aionn)omi^. n- 

(2-»O|«Ah1-0yBOB«)0milE: £b N-Se^BJJ^OIOJ; X?|- B^. CH, CF, 0C1 , CCN, CCH 3 , COCH3, 
(X)CH 2 F £fe COCHFzOmU, X2[ R 2 3f ~COCH z Cti{Q%y £| ^AtS&S H^Sfe X|£OJOID1; R^ 

m goiiAi aaioi: 

Ra = / ( 6 



OP I Ai, Refer 4^ £E£r (HI IP 1 01 Of ; m£ 0, 1 SEfe 2£i StSFSS £_^APfe >[o^ OI^CHXIh:, Qfs 



O O R; 




^ S. Rw R 2 , R3, R4. Rs g 1 el b[2f img; Y fe- Qi gOJIAl 310101 



Y = 



-06^ " kC P s —-^ 

0PIA1, ^AfS£ICItej»f AK>|£| Y *|«P|2| 2§§ HSPISSI *|» fl*l£| SA| gJ-gKifr 

Q. Re SI n£ um BS. 

HI 5 » SEfe 6 SKHI HWAI, 4PI 1 0il /d -C0-2J 3* Oil, ^ ^OH shCHi 

4^ «S»01 CDF -CH0H2I Sf^^ Xll£3fc SJH^ oi^CHIIfe, £1^8 ^AlS2JC|fer 

S^S 8 

HI 5 S £Efe 6 SOII SlOiM, PDIiaSBOhOIE. C10il^^s Afo ,c p one*, OII&S. OMISUMH B 
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10 

11 




*< S. R,0| +± SEfe SiOIQI; Oflfi. 0119. 2-S¥2SL0eH. 2,2-a«^2S0BH t-¥H AfOI 

au. mm -<*<cH,)a*>o-°i ^asi issife ««k>ioiw; r 3 S «4t Soli sSfoaa?! 

0|«; R.3I- <Efe fcfcOIW; »0|=^A|. . Omit. N-MHOHJIt. N.N-QOBBomiic: N-(2-»0| 
=^A|0||H)OfO|t. N-(2-SfO|=^A|-1-D||g (Hit!) Omit SEfe N-Seg£4 tOI 01 ' W m « 

CC1. CCN, CCH3. COCHa. COCHjF SEte COCHFjOI^U, XSi »n -COCHjOKCHa)-^ ^AfSlSg «*8ffe 

jj&Pioioi; as m goiiAi <y§ig! aoim 



v = / — ( 

— H N-(CHj)„— 



81 ASH; Ghr -CH0H-. -CHOCH3-, "ON0H- £fe ^NOCHs- 0|(J; (£ ifc 0i|£J|0l 
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Detailed Description of Invention 
Purpose of Invention 

Field of the Invention and Background of the Invention 

The present invention relates to a novel quinolone-substituted oxazolidinone 
derivative, a process for preparing the same and its use as an antibacterial agent. More 
specifically, the present invention relates to optically active and racemic derivatives of 
the quinolone-substituted oxazolidinone or its salt which exhibit broad antibacterial 
activities against gram-positive strains or gram-negative strains and Pseudomonas 
aeruginosa strains as well as against strains resistant to multi-drugs. Further, the present 
invention relates to a process for preparing the same and its use as an antibacterial agent 
which can be used for treating bacteria infectious diseases of humans and animals. 

Antibacterial oxazolidinone derivatives were first reported by E. I. Du Pont de 
Nemours and Company in 1984 (see EP 127,902). Thereafter, various oxazolidinone 
derivatives were reported by Du Pont company (USP 4,461,773, 4,705,799, & 
5,254,577; EP 184,170, 311,090, 312,000, 316,594, & 352,781; J. Med Chem., 1989, 
32, 1673; 1990, 33, 2569; 1992, 35, 1156; Tetrahedron, 1989, 45, 1323), Upjohn 
company (WO 93/09103, 93/23384, . 94/13649, 95/07271, 95/25016, 96/13502, 
96/23788, 96/15130, 97/10223, 97/19089, 97/21708, 97/37980, 98/54161, & 99/02525; 
EP 359,418; USP 5,264,510; J. Org Chem., 1995, 60, 5255; 1996, 61, 6470; J, Med 
Chem., 1996, 39, 673; 1998, 41, 3727; 1998, 41, 5144), Bayer company (EP 693,491, 
694,543, 694,544, 738,726, 789,025 & 789,026; USP 5,529,998), Zeneca company. 
(WO 97/14690, 97/30995 & 98/01447) and the like. Antibacterial mechanisms of the 
oxazolidinone derivatives have been reported to be completely different from those of 
conventional antibacterial agents (see Antimicrob. Agents Chemother., 1988, 32, 150; 
1988, 32, 150; 1988, 32, 580; 1988, 32, 1218; 1997, 41, 2132; 1998, 42, 721). Through 
such novel antibacterial mechnisms, the oxazolidinone derivatives are known to show 
potent antibacterial activities against strains resistant to conventional antibacterial 
agents such as MRSA (methicillin-resistant Staphylococcus aureus), MRSE 
(metlncillin-resistajit Staphylococcus epiderrnidis), QRSA (quinolone-resistant 
Staphylococcus aureus), VRE (vancomycin-resistant Enter ococci), MDRTB (multidrug- 



resistant Mycobacterium tuberculosis). However, although the oxazolidinone 
derivatives show high antibacterial activities against such resistant strains, they have 
disadvantages in that they show antibacterial activity only against gram-positive strains. 

On the other hand, quinolone based antibacterial agents are known to have excellent 
antibacterial effects as are beta-lactam based antibacterial agents. They exhibit potent 
antibacterial activities against both gram-positive strains and gram-negative strains. 
However, since the advent of resistant strains such as QRS A, research to develop 
derivatives of the quinolone based antibacterial agents having a new structure has been 
continuously made. 

Technical Subject Matter to be Accomplished by Invention 

Under these circumstajices, the present invention is to develop new antibacterial 
agents which can show broad antibacterial activities against gram-positive strains or 
gram-negative strains and Pseudomonas aeruginosa strains as well as against strains 
resistant to multi-drugs by synthesizing a novel compound wherein quinolone and 
oxazolidinone are chemically linked. 

That is, the known oxazolidinone compounds having potent antibacterial 
activity and the quinolone based antibacterial agents are linked by a linking ring of the 
substituents that they have in common or are linked by an adequate spacer. Through 
such linking method, the present inventors have succeeded in developing a novel 
compound of a quinolone-substituted oxazolidinone derivative which maintains the 
broad antibacterial activities of the quinolone based antibacterial agents and also shows 
activities against resistant strains, i.e., property of the oxazolidinoe based antibacterial 
agents. 

Constitution and Function of Invention 

The present invention provides a quinolone-substituted oxazolidinone derivative 
represented by the following formula (1): 



2 




(1) 



wherein ■ 

R L is hydrogen or fluoro; 

R^ is methyl, ethyl, 2-fluoroethyl, 2,2-difluoroethyl, t-butyl, cyclopropyl, 2- 
fluorocyclopropyl, 2-fluorophenyl, 4-fluorophenyl or 2,4-difluorophenyl, or R 2 and X 
together form an oxazine ring of -CH(CH 3 )CH 2 OC-; 

is hydrogen, amino or methyl; 

is hydrogen or fluoro; 

R5 is hydroxy, amino, N-methylarnino, N,N-dimethyl amino, N-(2-hydroxy ethyl) amino, 
N-(2-hydroxy-l-methylethyl) amino or N-morpholino; 

X is nitrogen, CH, CF, CC1, CCN, CCH 3 , COCH 3 , C0CH 2 F or COCHF 2 , or X and 
together form an oxazine ring, i.e., oxazine ring of -COCH 2 -CH(CH 3 )-; 
Y is selected from the following group: 




wherein a Unlc of substituent Y between oxazolidinone and quinolone nucleus conforms 
to the indication direction of the right and left substituted positions of the substituents; 
Q is -CO-, -CH 2 -, -CHOH-, -CHOCH 3 -, -ONOH- or -C=N-OCH 3 -; 



3 




is hydrogen or methyl; 
n aad m each is 0, 1 or 2 9 or its pharmaceutical^ acceptable salt. 

Among the compounds of the present invention, the derivatives where Y is a piperazine 
ring and is linked by substitution of nitrogen at the 1,4-positions exhibited potent 
antibacterial activities only against gram-positive strains as in most known antibacterial 
oxazolidinone compounds. However, as a linking ring, Y includes a spacer such as - 
(CH^-Q - (where n and Q are defined above). In the case of the compound wherein a 
.5- or 6-membered cyclic -free amine group is substituted to the quindlone antibacterial 
agents and the oxazolidone group is linked, they not only showed broad antibacterial 
activities against gram-positive strains or gram-negative strains and Pseudomonas 
aruginosa strains, but also potent antibacterial activities against resistant strains such as 
beta-lactam, quinolone and vancomycin, which is a property of oxazolidinone. 
Accordingly, depending upon the substituent Y to link, the novel oxazolidinone 
derivatives of the formula (1) according to the present invention can be used as an agent 
for treating infectious diseases of gram-positive strains and their resistant strains as in 
conventional oxazolidinone antibacterial, agents. They can also be used as an agent for 
treating infectious diseases from a number of broad strains such as gram-negative 
strains and Psuedornonas aruginosa strains. 

More specifically, in the present invention, the preferred compounds which show potent 
antibacterial activities even against gram-positive strains and strains resistant to multi- 
drugs, for example, include the compound (1) wherein Y is a 1,4-substituted piperazine 
ring, or its salt. The most preferred compounds, for example, include the compounds 
wherein K y is fluoro, R> is cyclopropyl or 2,4-difhiorophenyl, and X together form an 
oxazine ring of -CH(CH 3 )CH 2 OC-, is hydrogen, R* is fluoro, R^ is hydroxy, or N-(2- 
hydroxy ethyl) amino, X is nitrogen or CH, or X and R>> together form an oxazine ring of 
-COCH 2 (CH 3 )-, and Y is linked to two nitrogen atoms at the 1,4-positions of piperazine, 

■ • * 

or their salts. 

* 

Further, in the present invention, the preferred compounds which show broad 
antibacterial activities against gram-positive strains, gram-negative strains and 
Psuedornonas aruginosa strains, as well as against strains resistant to multi-drugs such 
as conventional beta-lactam, quinolone and vancomycin, for example, include the 
compound (1) wherein Q in the substituent Y is -CO- or CHOH or its salt. The most 
preferred compound includes the compound (1) wherein Rj is hydrogen or fluoro, R 2 is 
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cyclopropyl or 2,4-difluorophenyl, R 2 and X together form an oxazine ring of - 
CH(CH 3 )CH 2 OC-, is hydrogen, R4 is fluoro, X is nitrogen or CH, or X and 
together form an oxazine ring of -COCH 2 CH(CH 3 )-, is hydroxy, Q in the substituent 
Y is -CO- or -CHOH-, and n and m are 1. Also, the 5- or 6-membered cyclic diamine 
compounds substituted to Q include piperazine, 3-aroinomethylpyrohdihe, or 4- 
an±iomethyl-3-methoxyiminopyroUdine,. and bicyclic diamine, [la, 5 a, 6 a]-6-amino- 
3-azabicyclo[3.1.0]hexane, [la, 5a, 6|3]-6-amino-l-methyl-3-azabicyclo[3.2.0] 
heptane. 

■ 1 , • ' - •*.*'* 

■ - . 1 ' 

'■.*'*»" ■ p * 

On the other hand, with regard to the optical activity at the . 5 -position of the 
oxazolidinone ring of the compound of the formula (1), the optical active compound 
having the (S)-form according to Kan-Ingold-Frelog rule shows more potent 
antibacterial activities than the compound having the (R)-fonn. Therefore, in the 
present invention, the derivatives wherein the oxazolidinone ring has the (S)-form are 
more preferable as antibacterial agents. 

The compound of the formula (1) according to the present invention can form a 
pharniaceutically acceptable salt with a base or acid. This salt is also included in the 
scope of the present invention. The pharmaceutically acceptable salt of the compound 
of the formula (1) includes an inorganic salt, e.g., alkali metal salt such as sodium salt 
and potassium salt, and alkali earth metal salt such as a calcium salt and magnesium 
salt; salt with an organic amine such as an ammonium salt, triethyl amine salt, pyridine 
salt and N,N-dimethy lethanolam i n e salt using pharmaceutically acceptable amine; 
acid addition salts which can form a salt with the amine presented in the compound of 
the formula (1), for example, inorganic acid addition salt such as a hydrochloride, 
hydrobromide, sulfate and phosphate, or organic acid addition salt such as formic acid, 
acetic acid, tartaric acid, citric acid, 2-hydroxypentandioic acid, methylsulfonic acid,. 

* * - 

lactic acid, succinic acid, and benzene sulfonic acid. 

■ 

* * 

The present invention also provides a process for preparing novel oxazolidinone. 
derivatives of the formula (1) as defined above. According to the present invention, the 
quinolone-substituted oxazolidinone derivative of the above formula (1) or its 
pharmaceutically acceptable salt can be prepared by reacting a compound represented 
by the following formula (2): 
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O O Rj 



R 2 



(2) 



wherein, Z is fluoro or chloro, 

Rg, R^, R^ and X axe defined in the formula (1), 
with, a compound represented by the following formula (3): 




wherein, Rj is hydrogen or fluoro, R 7 is selected from the following group: 




whereia, Q/R^, n and m are defined in the above formula (1). 

■ * 

» 

Further, the quinolone-substituted oxazolidinone derivative of the formula (1) according 
to the present invention can be prepared by reacting a compound represented by the 
following formula (4): 
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o 




wherein, K u Q and n are defined in the above formula (1), and W is bromine, chloro, 
mesyl, or p-toluene sulfonyl, 

with a compound represented by the following formula (5); 

* • ■ * - . 




•wherein, R,, 'R s , R,,, R5, and X are defined in the above, R, is selected fiom' the 
following group: 




H NH 2 




H 

H 



wherein, R« is hydrogen or methyl, and m is 0, 1 or 2. 

However, according to this process, only the compound including Q in the formula (1) 
is produced. Among the am i nes of R 8 , the chiral amines may have an optically pure 
stereo structure. 
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Further, the compound (1) wherein Q is -CHOH- can be prepared by carrying out a 
hydrogen-reduction of the -CO- group in the presence of a metal catalyst. 

In the process according to the present invention, the compound of formula (2) is known 
as an intermediate for synthes izin g quinolone antibacterial agents, and the process for 
the preparation thereof is also known. In the above formula (3), the compounds 
wherein Y is a piperazine ring linked at the 1,4-positions can be prepared by the process 
disclosed: in the reference (J. Med Chem. 1996, 39, 673). Also, the compounds of 
formula (3) can be easily prepared either by the process disclosed in the references (J r 
Med Chem. 1989, 32, 1673; 1990, 33, 2569; 1996, 39, 673; Tetrahedron, 1989, 45(5), 
1323) or by reacting a compound of formula (4) prepared according to their modified 
process with amines wherein a secondary amino group of the amines, substituent of 
the formula (5), is protected by a suitable protecting group. The compounds of 
formula (5) as defined above can be obtained by reacting the compounds of formula 
(2) with amines of R* as shown above, in the process for preparing quinolone 
antibacterial agents. 

In the process according to the present invention, solvents which can be used include 
organic solvents having high polarity such as dimethylformamide (DMF), 
dimethylsulfoxide (DMSO), methanol, ethanol and acetonitrile, or a mixture of these 
solvents and water. Also,, bases which can be used include organic amines such as 
pyridine, triethylamine, l,8-diazabicyclo[5.4.0]undec-7-en (DBU), or inorganic alkali 
such as potassium carbonate and sodium carbonate. 

In the process according to the present invention, the reaction temperature and time may 
depend on the reaction conditions, such as the solvent used. Usually, the reaction 
temperature ranges from room temperature to 80°C, and the reaction time ranges from 
about 5 to 12 hours. 

The oxazolidinone derivatives of the present invention having the above formula (1) 
usually have poor solubility in a non-polar organic solvent or water. Therefore, they 
are separated by adding reactants to water or adding reactants to non-polar organic 
solvents to give a solid, then re-crystallized by an organic solvent or separated and 
purified by column chromatography. 
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In addition, the present invention provides an antibacterial composition comprising the 
quLaolone-substituted oxazolidinone derivatives of the formula (1) as defined above, or 
its phaxmaceutically acceptable salt as an active component. As mentioned above, the 
quiaolone-substituted oxazolidinone derivatives of the present invention not only . 
exhibit potent antibacterial activities against various gram-positive strains, gram- 
negative strains and Pseudomonas aruginosa strains, but also against strains resistant to 
conventional antibacterial agents. In some cases, the derivatives exhibit potent 
antibacterial activities against several kinds of gram-positive strains and staphylococcus 
strains having resistance to beta-lactam and quinolone. Therefore, they can be 
clinically advantageously used as agents for treating numerous bacterial infectious 
diseases or as oral or injectable formulations. 

Antibacterial compositions which can be clinically advantageously used for the purpose 
of preventing and treating infectious diseases caused by several bacteria can be 
formulated by admixing them with a conventionally used excipient. The formulation 
includes a preparation used in the pharmaceutical field, for example, an oral preparation 
such as a tablet, a capsule, a suspension, a troche and a solution, injectable solution or 
injectable preparation as suspension, or a topical preparation such as a suppository, an 
ointment and a cream. Preferably, it is suitable to formulate into an oral tablet, an 
intravenous inj ection or intramuscular inj ection. Hydrogen ion buffers for use in the 
injections include lysine, arginine, N-methylglucamine, citric acid sodium, bicarbonate, 
trisodiumorthophosphate and the like. 

The present invention is more specifically described by way of the following examples, 
but they merely illustrate the present invention and do not limit the invention 

(57) Patent Claims 

1 /Quiaolone-substituted oxazolidinone derivative represented by the following formula 
(1): 
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(1) 



wherein . . . . . 

R T is hydrogen or fluoro; 

R 2 is methyl, ethyl, 2-fluoro ethyl, 2,2-difIuoroethyl, t-butyl, cyclopropyl, 2- 
fluorocyclopropyl, 2-fluorophenyl, 4-fluorophenyl or 2,4-difluorophenyl, or and X 
together form an oxazine ring of -CH(CH 3 )CH 2 OC-; 

is hydrogen, amino or methyl; 

is hydrogen or fluoro; 
Rs is hydroxy, amino, N-methylamino, N,N-dimethylarnirio, N-(2-hydroxyethyl)amino, 
N-(2-hydroxy-l-methylethyl) amino or N-morpholino; 

X is nitrogen, CH, CF, CC1, CCN, CCH 3 , COCH 3 , COCH^ or COCHF,, or X and R* 
together form an oxazine ring of -COCH 2 CH(CH 3 )-; 
Y is selected from the following group: 



-H »-(CHa),-Q 

— ( 



wherein a link of substituent Y between oxazohdinone and quinolone nucleus conforms 

» * « * 

to the indication direction of the right and left substituted positions of the substituents; 
Q is -CO-, -CH 2 -, -CHOH-, -CHOCH 3 -, -C-NOH- or -C=N-OCH 3 -; 

is hydrogen or methyl; 
n is 0, 1 or 2, or its phaxmaceutically acceptable salt. 



2. (Cancelled) 

3. The quinolone-substituted oxazolidinone derivative according to Claim 1, wherein 
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2LQ 



Q is -CO- or -CHOH, - or its pharmaceutical^ acceptable salt. 

4. The quinolone- substituted oxazolidinone derivative according to Claim 1, which is 
selected from the group consisting of: 

7_[4-(4-{(5S)-5-[(^^ 

fluorophenyl)piperazino]- 1 -cy clopropyl-6-fluoro-4-oxo- 1 ,4-dihy dro-3 -quinoline 
caiboxylic acid, 

* » » * i 

7- [4-(4- { (5 S)-5 -[(acetylamino)methyl]-2-oxo- 1 ,3-oxazolane-3 -yl}-2- 
fluorophenyl)piperazino]- 1 -cyclopropyl-6-fluoro-4-oxo- 1 ,4-dihy dro [ 1 , 8]naphthyridine- 
3-carboxylic acid, 

7-[4-(4-{(5S)-5-[(acetylaroino)^ 

fluorophenyl)piperazino]-l-(2,4-difluorophenyl)-6-fluoro-4-oxo-l,4- 
dlhy dro[ 1 ,8]naphthyridine-3-carboxylic acid, 

1 0-[4-(4- {(5 S)-5 -[(acetylamino)methyl]-2-oxo- 1 ,3 -oxazolane-3-yl}-2- 

fluorophenyl)piperazino]-9-fluoro-3-^ 

ij]quinoline-6-carboxylic acid, 

(3 S> 1 0-[4-(4-{(5S)-54(acetylajnino)methyl]-2-oxo- 1 ,3-oxazolane-3-yl}-2- 

fluorophenyl)piperazino]-9-fl^ 

ij]quinoline-6-carboxylic acid, 

7- {4-[2-(4- {(5 S)-5-[(acetylamino)methyl]--2-oxo- 1 ,3 -oxazolane-3-yl}phenyl>2- 

6xoethyl]piperazino]-l-(2,4-di^^ 

dihydr o [ 1 , 8]naphthyridine-3 -carboxy lie acid, 

* * * 

• • • • • . , .. 

7- {4-[2-(4- {(5 S)-5-[(acetylamino)methyl]-2-oxo- 1 ,3 -oxazolane-3-yl} -2- 
oxoethyl)pipera^o]-l-cyclopropyl-^^ 
caiboxylic acid, 

7- {4-[2-(4- {(5 S)-5-[(acetylamino)methyl]-2-oxo- 1 ,3 -oxazolane-3 -yl}phenyl)-2- 
oxoethyl]piperazino}- l-cyclopropyl-6-fluoro-4-oxo-l ,4-dihydro-3-quinoline carboxylic 
acid, 
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7- {4-[2-(4-{(5 S)-5-[(a(^tylamino)methyl]-2-oxo- 1 ,3 -oxazolane-3-yl} phenyls- 
hydroxy ethyljpiperazino}- 1 -cyclopropyl-6-fluoro-4-oxo-l ,4-dihydro-3-quinoline 
carioxylic acid hydrochloride, 

7- 0-[2-(4-{(5 S)-5-[(acetylamino)methyl]-2-oxo- 1 ,3 -oxazolane-3-yl}piieiiyl)-2- 
hydroxyimiiioethyl]piperazino}- 1 -cyclopropyl-6-fluoro-4-oxo-l ,4-dihydro-3 -quinoline 
cartoxylic acid, 

0 - . ■ . . ■ 

. 4 » - 

; 10-{4-[2-(4-{(5S)-5-^ 

oxoethy l]pip erazino } -9-fluoro-3 -methy 1-7- oxo-2, 3 -dihy dr o-7H- [1,4] oxazino [2,3 , 4- 
ij]qainoline-6-carboxylic acid, 

7-{4-[3-(4-{(5S)-5-[(acetylai^ 

oxopropyl]piperazino}-l-cyclopropyl-6-fluoro-4-oxo-l,4-dihydro-3'quiaoline 
carb oxylic acid, 

1 0-{4- [3 -(4- { (5 S)-5- [(acetylaraino)iaethyl]-2-oxo- 1 ,3 -oxazoiane-3 -y l}phenyl)-3 - 

oxopropyl]piperazino}-9-fluoro-3-me^ 

6-quinoline carboxylic acid, 

Nl - {(5 S)-3-(4-{4-[8-cyclopropyl-3 -fluoro-6-(morpolinocarbonyl)-5-oxo-5 ,8- 
dihydro [ 1 , 8]naphthyridine-2-yl]pip erazino} -3 -fluoroplienyl>2-oxo- 1 ,3 -oxazolane-5~ 
yl}methyl}acetamide. 

N3<2-hydroxyethyl)-7-[4-(4-ft^ 

yl}-2-fluorophenyl)piperazin^ 

dihydro [ 1 , 8]naphthyridine-3-carboxy amide, 

N3 <2-hydrox7ethyl-l-me%te^ 

oxazolane-3 -yl} -2-fluorophenyl)piperazino]- 1 -cyclopropyl-6-fluoro-4-oxo-l ,4- 
dihy dro [ 1 , 8]naphthyridine-3 -carboxyairud, 

7_ [4_ (4- { (5 S) -5 -[(acetoaiaino)methy 1] -2-oxo- 1 , 3 -oxazolane-3 -yl} -2- 

benzoyl)piperazino]- 1 -cyclopropyl-6-fluoro-4-oxo- 1 ,4-dihydro [ 1 , 8]naphthyridine-3 - 
carboxylic acid, and 
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7-[4-(4- {(5 S)-5-[(acetoamino)methy 1] -2-oxo- 1 ,3 -oxazolane-3 -yl} -2- 
fluorobenzoyl)piperazino]- 1 -cyclopropyl-6-fluoro-4-oxo- l,4-dihydro-3 -quinoline 
caiboxylic acid, or its pharmaceutically acceptable salt. 

5. A, process for preparing a quinolone- substituted oxazolidinone derivative represented 
by the following formula (1): 




(1) 



wherein 

R x is hydrogen or fluoro; 

is methyl, ethyl, 2-fluoroethyl, 2,2-difluoroethyl, t-butyl, cyclopropyl, 2- 
fluorocyclopropyl, 2-fluorophenyl, 4-fluorophenyl or 2,4-difluorophenyl, or and X 
together form an oxazine ring of -CH(CH 3 )CH 2 OC-; 
R^ is hydrogen, amino or methyl; 
R^is hydrogen or fluoro; 

R5 is hydroxy, amino, N-methylamino, N,N-dimethylam i n o, N-(2-hydroxyethyl)amino, 
N-(2-hy droxy- 1 -methylethy 1) amino or N-morpholino ; 

X is nitrogen, CH, CF, CC1, CCN, GCH 3> COCH 3 , COCH 2 F or COCHF 2 , or X and R, 
together form an oxazine ring of ^COCH2GH(CH3)-; 
Y is selected from the following group : 



\ \ 



wherein a link of substituent Y between oxazolidinone and quinolone nucleus conforms 
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to the indication direction of the right and left substituted positions of the substituents; 
Q is -CO-, -CH r , -CHOH-, -CHOCH3-, -C=NOH- or -C=N-OCH 3 -; 

is hydrogen ox methyl; 
n i s 0, 1 or 2, or its pharmaceutical^ acceptable salt, 

which comprises reacting a compound represented by the following formula (2): 



(2) 



wherein, Z is fluoro or chloro, and R^ R«, R5, and X are defined in the above, 
with a compound represented by the following formula (3): 



f, *-y/- M , 



o 

A 

o 

W H (3) 



wherein, R T is hydrogen or fluoro, R 7 is selected from the following group: 



"7 HH. H-(CH 2 U~ UN H-ICH^-A' 



wherein, Q is -CO-, -CIV, -CHOH-, -CHOCH 3 -, -C=NOH- or -C=N-OCH 3 -; - 
R 6 is hydrogen or methyl; and n is 0, 1 or 2. 

6. ^process for preparing a quinolone-sxibstituted oxazolidinone derivative represented 
by the following formula (1): 
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wherein, 

Ri is hydrogen or fluoro; ; , • 

R 2 is methyl, ethyl, 2-fluoroethyl, 2,2-difluoroethyl, t-hutyl, cyclopropyl, 2- 
fluorocyclopropyl, 2-fluorophenyl, 4-fluorophenyl or 2,4-difhiorophenyl, or aad X 
together form an oxazine ring of -CH(CH 3 )CH 2 OC-; 

is hydrogen, amino or methyl; 

is hydrogen or fluoro; 

is hydroxy, amino, N-methylamino, N,N-dimethylamino, N-(2-hydroxyethyl)amino, 
N-(2-hydroxy-l-methylethyl) amino or N-morpholino; 

X is nitrogen, CH, CF, CC1, CCN, CCH 3 , COCH 3 , COCH 2 F or COCHF 2 , or X and R 2 
together form an oxazine ring of -COCH 2 CH(CH 3 )-; 
Y is selected from the following group: 



Y = 



-N ] H 



QMi 

I 

/J 



H 



CH, 



-H 



H 



H 



H 

Vf W 
H 



•wherein a link of substituent Y between oxazolidinone and quinolone nucleus conforms 
to the indication direction of the right and left substituted positions of the substituents; 
Q is -CO-, -CH 2 -, -CHOH-, -CHOCH 3 -, -C=NOH- or -C=N-OCH 3 -; 
R< is hydrogen or methyl; 
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n and m each is 0, 1 or 2, or its pharmaceutical^ acceptable salt, which comprises 
reacting a compound represented by the following formula (4): 



O 




wherein, R l9 Q and n are defined in the above, and W is bromine, chloro, mesyl, or p- . 
toluene sulfonyl, 

with a compound represented by the following formula (5): 




wherein, R^, R3, R«, Rj, X and n is defined in the above, is selected from the 
following group: 




where, R^ is hydrogen or methyl 



7. The process for preparing a quinolone-substituted oxazohdinone derivative or its 
pharmaceutical^ acceptable salt according claims 5 or 6, wherein in the formula (1), 
after the compound wherein Q is -CO- is prepared, the compound wherein Q is -CHOH 
is prepared by a hydrogen-reduction in the presence of metal catalyst. 

8. The process for preparing a quinolone-substituted oxazolidinone derivative or its 
pharmaceutically acceptable salt according claims 5 or 6, wherein the reaction is carried 
out in the presence of organic solvents selected from the group consisting of 
dimethylfonnamide, dimethylsulfoxide, methanol, ethanol, acetonitrile, water and 
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mixed solvent thereof. 

9. The process for preparing a quinolone-substituted oxazolidinone derivative or its 
pharmaceutical^ acceptable salt according claims 5 or 6, wherein the reaction is carried 
out in the presence of base selected from the group consisting of pyridine, triethyla mine, 
l,8-diazabicyclo[5.4.0]undec-7-en(pBU), potassium carbonate and sodium carbonate. 

10. The process for preparing a quinolone-substituted oxazolidinone derivative or its 
pharmaceutical^ acceptable salt according claims 5 or 6, wherein the range of reaction 
temperature is from 20 to 80°C. •. 

11. An antibacterial composition comprising an effective amount of quinolone- 
substituted oxazolidinone derivative represented by the following formula (1) or its 
pharmaceutical^ acceptable salt as an active component together with a 
pharmaceutical^ acceptable carrier: 




(1) 



wherein 

R a is hydrogen or fluoro; 

R 2 :is methyl, ethyl, 2-fluoroethyl, 2,2-difluoro ethyl, t-butyl, cyclopropyl, 2- 
fluorocyclopropyl, 2-fluorophenyl, 4-fluorophenyl or 2,4-difluorophenyl, or and X 
together form an oxazine ring of -CH(CH 3 )CH 2 OC-; 
R3 is hydrogen, amino or methyl; 
R.4 is hydrogen or fluoro; 

IL is hydroxy, amino, N-methylamino, N,N-dimethylamino, N-(2-hydroxy ethyl) amino, 

■ * • 

N-(2-hydroxy- 1 -methy lethy 1) amino or N-morpholino ; 

X is nitrogen, CH, CF, CC1, CCN, CCH 3 , COCH 3 or COCHF 2 , or X and R> together 
form an oxazine ring of -COCH 2 CH(CH 3 )-; 
Y is selected from the following group : 
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Y = 



wherein a link of substituent Y between oxazolidinoe and quinolone nucleus conforms 
to the indication direction of the right and left substituted positions of the substituents; 
Q is ~CQ-, -CH 2 -> -CHOH-, -GHOCH 3 -, -C=NOH- or -C=N-QCH"s 
R$ is hydrogen or methyl; _ •" 

■ 

n is 0, 1 or 2. 
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